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MILWAUKEE AURORA 


HIGHLAND PARK FREEPORT 


A SCIENTIFIC CORNER 


WHERE OPTICAL PROBLEMS ARE DISCUSSED AND 
THE SOLUTIONS, AS SOLVED BY EXPERIENCE, INDICATED! 


PRESENTED BY 


THE HOUSE OF VISION 


BELGARD-SPERO, INC. 


CHICAGO 


MINNEAPOLIS MUSKEGON 


OAK PARK 


DES MOINES 


\ cataract case shows very clearly how 
prisms may be prescribed for a phoria 


that does not exist but is caused by a facial 


or pupillary asymmetry. 


Mr. X had been to us before with a cata 


ract prescription. In taking his measure 


, 


ments we found the left pupil 1% mm. 


higher than the right pupil. 


When we ground the lenses for Mr. X 
we ground the left optical center 14% mm. 


higher than the right center and the 


results were entirely satisfactory 


Recently Mr. X decided it was time for a 
He went to a different 
ophthalmologist and brought us his new 


re-examination 


The prescription was very 


prescription. 


similar to the previous one with several 


small changes calculated to improve his 


acuity The prescription was R.E.4 
12.50+-1.00« 175, L. E.4-12.50+-2.00» 
100, with +2.25 added to each eye. In 
addition to the above prescription the 


doctor had prescribed 1 degree of prism 
base down in the right eye and one degree 
of prism base up in the left eye. 


FALSE PHORIAS 


‘IF IT’S A LENS PROBLEM, LET'S LOOK AT IT TOGETHER” 


We ground Mr. X a new pair of glasses 
agreeable to the new prescription and as 
before ground the left optical center 1% 
mm. higher than the right to care for the 
asymmetry. The patient was back in a 
few days complaining bitterly about a 
strain on his eyes. 

It took us a little time to realize that the 
phoria for which the doctor had prescribed 
did not exist but was caused by the one 
pupil being higher than the other. Mathe- 
matically it worked out perfectly. 
eve being 114 mm. above the other would 


One 


almost exactly account for the 2 degrees 
of prism prescribed for his false phoria. 
Making the patient comfortable was no 
trick at all. We checked with Mr. X’s 
ophthalmologist who readily saw that since 
he had refracted the patient with the trial 
frame perfectly straight on the patient's 
face and not tilted to care for the higher 
eye, he had corrected a phoria that did 
not exist. 

A new pair of lenses ground for Mr. X 


without the prisms but with proper decen- 
tration made him perfectly comfortable. 
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Baby Doll Commentator Junior 


by VICTORY 

These frames which look “just like Mom's and Ciod's” give 
youngsters that “grownup” feeling Parents of active 
youngsters will be delighted with these “junior editions” of 
Vietory's popular DOLL ond COMMENTATOR. They're light 
vet with full wide vision eye shepe, nding bow 
temples, and the V shield for added strength Fashioned 
and fiemhed with the some precision thut distinguishes ail 
tromes by Victory 

OPTICAL 


MANUFACTURING COMPANY 
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The advantages embodied in the unique 
design of AO’s Stone Implant can now be 
told in terms of the successful results 
in numerous operations at the Massachu- 
setts Eye and Ear Infirmary. 


here are 


NO RECESSION OF THE CONJUNCTIVA OR EXPO- 
SURE OF THE TANTULUM MESH. 


Neck of the implant is cut back so that the 
conjunctiva can be drawn around it with a purse 
string suture. Overhanging lip of posterior 
portion protects conjunctiva from irritating 
pressure when eye portion is inserted. 


INCREASED LATERAL MOVEMENT AWAY FROM THE 


NASAL BRIDGE. 
Wide neck and lateral bulge on the implant 
body mean that conjunctiva does not have to 


be pulled so far up over implant, thus a deeper 
lateral fornix is left allowing the implant body 
a fuller opportunity for movement. Bulge 
also acts as a fulcrum over which the weaker 


| | ive. 
in terms of lateral muscle becomes more effective 


beneficial wim movement ts 


The increased lateral sack of the conjunctiva 
resu Its —-achieved because conjunctiva is not drawn 
up so far around the Stone Implant as in other 
implants—provides all the space needed to 
with the contain lateral edge of the prothesis at all times. 


Complete Stone Operative 
Units are immediately availa- 
ble from your AO Branch 
Office. 


For a Copy of: 


“Operating Procedure, Stone 
Implant,” by William Stone, 
Jr., M.D., address Dept. CP-M, 
American Optical Company, American \ Optical 


Southbridge, Mass. 
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109 North Wabash Avenue 


Partial List 
of 1919 
Academy Presentation: 


Bel-O-Cluder 
Breath-O-Spec 
Gonioscopic Contact Lenses 
Guibor Amblyoscope Charts 
(suibor Hand Reading Card 
Guibor Motility Chart 
Guibor Stereo Cards 
Hand Dual Occluder 
Hand Occluders 
Hand Prism Sets 
(glass——plastic) 
Hand Maddox Rods 
Hand Red Glass Combination 
Lebensohn Astigmometer 
Lebensohn Hand Reading Card 
Lenscorometer 
Muscle Sereening Test for Schools 
Pin Hole Spectacles 
Pocket Prism Bar 
(Vertical 4-10) 
Pocket Prism Bar 
(Horizontal 3-20) 
Prism Bar 1-40 
Prism Bar Vert. 1-25 
Prism Sets in Wallet 
Phoro-Lenscorometer 
Portable Hlum. Test Chart 
Red and Green Specs 
Soft Rubber Occluder 
Stereoscopes 
Strait Top Bifocal Trial Set 
Irifocal Trial Set 
Woods Ampliometer 
Worth 4-Dot Tests 


adgels 


(Refracting and Orthoptic Adjuncts) 


Belyard wholesale Opticians 
Dispensing—Retrocting Adjuncts 


Formerly on Michigen Ave 


EYE PHYSICIANS 
ARE INVITED TO 
SEND THEIR IDEAS 
TO OUR “NEW IDEA” 


DEPARTMENT 


EYE PHYSICIANS 
THROUGHOUT U.S.A. 
USE AUSTIN BELGARD 
PRESCRIPTION LENS 
SERVICE 


Chicago 2, Il. 
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FOR BINOCULAR FIXATION 
VISUAL TRAINING ... BAUSCH & LOMB 


The Bausch & Lomb Ortho-Fusor 


has proved its meritas supplementary 
, exercise for binocular fusion. Its 
#2 compactness permits frequent, short- 

: BASE OUT— : 
interval usein home or office where 
HIGH CONVERGENCE ever there is good light for reading. 


Now the Ortho-Fusor is available in 
three series of graded exercises. Each 
series consists of a set of training 
vertographs in a wire-bound book 
with instructions, three-dimensional 
Polaroid Glasses, and leatherette 
carrying case. $11.00 per series, 
from your Bausch & Lombdistributor. 


BAUSCH 6 LOMB 


GPTIGAL COMPANY ROCHESTER 2, N.Y. 


ay 
IN THREE SERIES 
~ 
| Fuser #/ 
is 
. 
ud: 
Fuse BASE IN—FOR { 
TRAINING DIVERGENCE ] 


prescribe 


and 
be 


sure! 


Only Soft- Lite 
neutral transmission 


assures patient 
satisfaction 

when the need for 
absorption is 
indicated. 


Use the Soft. Lite 
Trial Case Accessory 
in every examination 


Soft. Lite Lenses 
Featured in Orthogon 
and Panoptik 
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SURGICAL INSTRUMENTS CO., INC, 
520 FIFTH AVENUE, NEW YORK 18, N. Y. 
ESTABLISHED 1875 


HERTEL EXOPHTHALMOMETER 


Improved over the original German model, in that it has front surface mirrors which do 
away with parallax, this exophthalmometer enables the examiner to measure the degree of 
exophthalmia accurately and rapidly without assistance. 


The right member slides over a calibrated millimeter rule. Each member has two mirrors 
mounted at right angles, one above the other. When the instrument is in position, with 
the two outer points in contact with the temporal margin of each orbit, the profile of the 
cornea is seen in one mirror and the scale in the other. The scale reading directly above 
the corneal image gives its protrusion in millimeters. 


The separation of the two members is shown on the slide. All measurements of the same 
case must be made with the members separated to the same reading on the sliding scale. 


Price $47.50 


SUCTION TIP & METAL ADAPTER 


The suction tip illustrated above (the original “erisophake” of Barraquer) has a very 
slender shank with flat suction cup set at a slight angle to facilitate insertion and contact 
with the capsule. The instrument has a Luer-Lok connection. For use with the Castroviejo- 
Jordan pump an adapter is required. 
The adapter consists of a metal tube, having a Luer-Lok connection at one end to hold the 
suction tip and a connection for rubber tubing at the other. A small hole, surrounded 
by a raised ridge for easier location and more positive action, is drilled in the metal tube. 
It can be covered with the finger to activate the vacuum and uncovered to release it. The 
adapter serves as a handle for the suction tip. 
Gold Plated Suction Tip, Price $8.50 
Metal adapter with tubing, Price $3.50 


Suction Tip and Adapter, ts with Seosaalenneabeseies coasts foot switch and carrying 
case for complete equipment. : 
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in behalf of every professional man...in 
order that his patients and prospects may 
have a better understanding of the true values 


involved in ophthalmic sciences and skills 


“IF PUBLIC OPINION 
How right’ 


IS WITH YOU, NO ONE CAN LICK YOU" 


Right, a century ago, when Abraham Lincoln uttered these words e® 
Right in these “screwball” days, when everyone is trying to get the public ca wee | 
to “go along” with pet ideas and theories, most of them half-baked 
: You shudder to think what the future prospects of your business would be if the good 
name of the ophthalmic industry were long left in such partisan hands as 
: The woozy, crackpot tribe of fellow-travelers, social planners and system changers 
who are busy “molding” the public mind in favor of more and more government 
“henefite’’—all free, of course 


Angle-minded writers, editors, commentators and reform-minded individuals who are 


always on the prowl for industrial scapegoats ; 

2 Public officials who assert that our house needs to be put in order—by them. 

This crowd trades on the chance that the “average man’ is a pushover for gold-brick 
i hemes. Tragically enough, their unceasing antics have actually succeeded in creating a wide 


Bpread expectation of government handouts on a fantastic scale 


Foremost among the “promised” free social benefits is Health Care. You'll find all kinds 
of people—some of them in the strangest places— who'll plump for that idea. 


What is industry doing? Precious little in an integrated, progressive manner. It is still too 
busy “selling goods"’, still too occupied with fiddling to meet fire with fire 


The ophthalmic industry, too? No, not entirely. Here a wee start has been made to win 
public favor for its services, skills and products and to teach the wisdom of the free competi 
tive system of enterprise under which these products and services were developed and perfected 


The B.V.1. slogan, “Nothing you buy gives you so much, yet costs you so little’, sums up the 
industry's story in its initial and highly restricted campaign to right wrong impressions and to 
public thinking 

But this is no one-shot crusade’ This slogan could have little effect unless it were “pounded ' 
home millions of times in millions of ways’’; unless, too, it were backed by supporting facts 
colorfully, graphically and dramatically presented —from our scientific studies, technical crafts 
and professonal skills and services 


By such means, new, rational concepts of values would be built up in the public mind and 
would make for that friendly public opinion that “tno one can lick” 
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MANUFACTURERS 
SUPPLIES 


How important is this? It is, unfortunately, critically important. A large measure of public 
opinion has not been on the side of the ophthalmic industry for a long time. There are many 
who resist our professional ideas as to service and recompense, a topic of bitter reflection in 
press and radio comments. 

Specific issues aside, our industry is constantly in the public eye because it deals with a 
basic human need that touches the rank and file. Everyone is a potential prospect for our 
services. That is our key public relations problem. We are right out in full view—and we are 
vulnerable. Let's not kid ourselves! 

All of which poses the seriousness of the educational job to be done as regards our economics, 
our services, our skills and, most certainly, our great contribution to human happiness. The job 
will take thinking and understanding and hard work. But when you consider what is now 
underfoot throughout the nation, it would be stark stupidity to think that we can get by 
without early and positive action. 

The responsibility is ours to develop or default. If every manufacturer does his part, the 
Institute’s campaign can be stepped up at once. This definitely means you, Mr. Manufacturer, 
for you owe this much to your professional clients . . . to yourself . . . to your industry. 

With all honor to the few who long have generously contributed for the common good, the 
industry now counts on your interest, cooperation and practical support for its ‘“Values’’ cam- 
paign which is benefitting all in the ophthalmic field. From now on, free riding must be ruled 
off the course. 

Men of Vision, join up now! The Institute’s emblem on company literature is a badge of 
high service recognized and honored by all. 


BETTER VISION INSTITUTE, Inc. 630 FIFTH AVENUE, NEW YORK 20 N. Y. 
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THE NEW 
CUTLER-HAMBLIN 
ALL TANTALUM 
IMPLANT 


The latest Cutler 
Implant for use in 
enucleations, re-im- 
plantations and evis- 
ceroenucleations is 
described in an arti- 
cle by Dr. Norman 
Cutler in the Febru- 
ary, 1949, issue of the 


Sack AND FRONT American Journal of 
OF 


POLITIONING Ophthalmology in 
which is mentioned 
ideal implant and 
we fj 2 3 4 5 6 f ss ? prosthesis. 


These are (1) wide range of movement, (2) instantaneous movement over the 
short ranges, (3) absence of sinking of the upper lid, and (4) absence of sagging of 
the lower lid, and he suggests that these objects have 


been attained in the latest type. Hamblin’s model 
illustrated herewith is made entirely of Tantalum 
(a completely inert metal) thereby overcoming the 
many disadvantages of one made partly of Plastic 
and partly of Tantalum. The total weight is 4.3 
grammes. 

As will be seen in the illustrations, the Implant 
consists of a ball measuring 17.5 mm. in diameter 
and 15.5 mm. deep. On the anterior surface is a 

raised area 12 mm. in diameter and 1 mm. ~' 
The anterior-posterior length of the implant is 
therefore 16.5 mm. The implant is made purposely 
this size so as to replace the amount of volume 
necessarily lost in the removal of the globe and to 
provide the normal centre of rotation for the pros- 
thesis. 

The anterior convex surface of the implant is 
covered with a fine mesh of tantalum wire behind 

which is a space sufficient to permit the easy 

passage of curved suture needles. The adoption 
of the mesh is the chief feature of the new 
implant, and the enlarged picture shows the for- 
mation of this mesh. It will be seen that it not 
only offers a larger area for fixation of tissue to 
the implant but also makes for simplicity in the 
operation of suturing and more certainty in the 


fixation. 
Price $26.60 


THEODORE HAMBLIN Ltd. 


DISPENSING OPTICIANS 
and 
There MMAKERS OF OPHTHALMIC INSTRUMENTS 
15. WIGMORE STREET 


LONDON, W.1. ENGLAND. 
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She'll change her tune about Trifocals, too 


It’s ALWAYS EASIER to reject a new idea than to accept 
it. It's human nature. But, secretly, people do have 
faith in science. They want to believe in its almost 
magical powers. And it’s not very long until they're 
enjoying the very things they once refused to accept. 

You remember when people had a phobia about 
bifocals . . . or about wearing glasses at all. That 
feeling is all but entirely gone. And today, the patient 
who argues that trifocals will make him seem old, or 


that they'll be hard to wear or too expensive is chang- 
ing his mind too. 

When people see what trifocals can do, they be- 
lieve it. And it’s a matter of only a few minutes today 
for you to show a patient how you can preserve or 
restore good vision with this modern lens, Take that 
few minutes . . . open up a bright new world for him 

. and complete the full scope of your own pro- 
fessional service. 


Univis Trifocals 


THE UNIVIS LENS COMPANY 
Dayton 1, Ohio 


More than Ve OF A MILLION pairs of Univis Trifocals have been prescribed! 
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eo-Synephrine hydrochloride, a well tolerated, reliable vaso- 
constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. 


Congestive conjunctivitis: 1/8% solution. 
For rapid relief of itching, smarting ond excessive tearing due to 
physical or chemicel irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 


For prompt and short acting mydriasis virtually free from 


Preoperative Use: 2.5% solution and 10% solution. 
For short acting powerful mydriatic effect, applied 30 to 60 minutes 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% einulsion. 
For freeing recently formed posterior 
synechice os well as for prevention 
of synechiae formation in uveitis 


(with atropine). 


For the provocative test for angle block HYDROCHLORIDE 
as well as for the shadow test. Brand of 
Phenylephrine hydrochloride 


N | 
Ay 
4 | 
| j 
| 
4 
| cycoplegio. 
SS 
New Your 12,°N, Wawsoe, Owr, 


Provocative! 
it’s Durable 
| ZYLO WARE’s | 
mim: 
Black 
| 
° imically En leered | | 
The preterence is Zylo Ware when choosing / 
skill and gracious 
style, Now, another top fashion frame 
ZYLO WARE CORPORATION 
ONG ISLAND CITY, NEW YORK . 
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DIFFERENTIAL DIAGNOSIS OF PARESES OF SUPERIOR OBLIQUE 
AND SUPERIOR RECTUS MUSCLES 


Observations in Six Cases, with Discussion on Their Significance 
COMMANDER PETER J. GIOTTA (MC), U. S. N. 


HE PURPOSE of this paper is to discuss the differential diagnosis 

of pareses of the superior rectus and superior oblique muscles in 
cases of vertical muscle imbalance with head tilt and full binocular vision. 
Six illustrative cases are presented 


PRESENTATION OF THE PROBLEM 


The Duane-White? school, in the vast majority of cases, assigned 
head tilt due to paresis of a superior muscle to initial paresis of a 
superior rectus. The proponents of the Bielschowsky * theory consider 
this head tilt to be due to paralysis of a superior oblique muscle. 
Duane “ stated that the head tilt in these cases is due to the fact that 
by the tilting the higher image is brought to a horizontal base line with 
the lower image, and thus one is rid of the vertical component. That 
the first part of this statement is true can easily be shown by placing a 
sufficiently strong vertical prism in front of one eye, fixing an object 
and tilting the head. Bielschowsky* pointed out the fallacy of the 
second part of the statement. The images are still vertical with respect 
to the horizontal base line of the eyes, and the same power of vertical 
vergence would have to be used to fuse the images in the new position 
as was needed in the original one. 

It has been well established that the head tilt is due to the fact that 
with the tilting the vertical corneal meridians approach the parallelism 


that has been disturbed by the original palsy. Coincidentally, an 


actual decrease in the vertical deviation of the eyes occurs. In accord 


This article has been reviewed for publication by the Division of Publications 
of the Bureau of Medicine and Surgery of the United States Navy. The opinions 
and views set forth are those of the writer and are not to be construed as-reflecting 
the policies of the Navy Department 

(a) Duane, A.: Fuchs’s Textbook of Ophthalmology, ed. 5, J. P. Lippincott 
Company, 1917. (b) White, J. W.: A Review of Twenty-Seven Years with the 
Obliques (Reprint from the Transactions of the Twenty-Ninth Annual Meeting of 
the Pacific Coast Otolaryngological-Ophthalmological Society. (c) White, J. W 
Paralysis of the Superior Rectus Muscle, Tr. Am. Ophth. Soc. 31:551-584, 1933 

2. Bielschowsky, A.: Lectures on Motor Anomalies, Hanover, N. H.. Dart 
mouth College Publications, 1945 
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. pur a per iscie and to the same side in a case of paresis 
of an inferior muscle This immediately rules out the contention that 
cS paresis Of a superior rectus muscle can of itself be the cause of the 
itl ead tilt mm these cas r the head tilt we uld be to the same side a 1 
thie paresis, as it tually noted clinically 
a4 arnited that Duane’s original reason for the head tilt is incorrect 
\ vist } } } 
that the head ¢t cannot be due to paresis ol iperior recti 
a Inuscie per se, one can still argue logically, as some ophthalmologists de a 
that the head tlt lue to overaction of an inferior oblique necks 
qe the yoke muscle { the mutially | iralyzed uperior rectus ind that this : 
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verachon now dominates the picture Both Duane and White 
emphasized this overactior is the lanl the overactior t the direct 
a paralyzed muscle 
i impressed with the apparently greater lag of one of the eve n the field : 
action of the supenor rectus as compared with that in the field of 5 
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~} any vertical imbalance is much better appreciated by the examiner 
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ven if th tients | 
even if the patie head is and his lids are raised mechani : 
when } oking d 
: whe down. the next step in examination 
if eveais that the vert separation of unages im the upper field is as a 
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to a pares t the superior oblique Adler n diseussi 
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to diplopia fields and emphasized his “division of diplopia,” but con- 
cluded that in the field showing weakness due to the mitial paresis there 
is also excess movement of the ipsilateral antagonist and that in the field 
of the other eye there is usually found excess movement of the contra 
lateral synergist and defective rotation of the contralateral antagonist 
However, how these facts help in determiming the initial paresis is not 
made clear. This conclusion merely stated that a condition approaching 
concomitance is present in a vertical field of one side. Davis,® in his 
article concerning paresis of these muscles, did not make a point of any 
secondary and primary deviation 


The second reason for regarding the cause of head tlt as paresis of 


a superior oblique is Bielschowsky’s * statement regarding the head tilt 
test. He found that this test had proved reliable in several hundred 
cases of the paralysis under discussion which he saw before the atypical 
stage developed 


REPORTS OF CASES 


The number of cases reported is, it is realized, statistically insig 
nificant. Only pertinent data are recorded. 

Case 1.—A man aged 20 had been under treatment for ocular muscle imbalance 
since the age of 4 years. There was no history of frank strabismus. He was 
wearing bifocal lenses for high hypermetropia and high esophoria 


There was no 
vertical prism in | 


us glasses, although he had worn vertical compensation before 
There was no head tilt. Vision was 20/20 in each eye. There was binocular single 
near vision. The patient fixed 
Che cover test revealed high esophoria 
There was no upshoot or downshoot of cither eye 
that could be noted on his tilting his head to either side. The head tilt 


macular vision with stereopsis for distance and 
with the left eye in all positions of gaze 


together with left hyperphoria. 


test with 
the hand stereoscope showed no torsion in the primary position and no increase in 
hyperphoria or increase 


in torsion on his tilting his head to either side. Deterimi 


elds with the red glass and the Maddox tangent cross at a 
distance of 1 meter, with the patient fixing the red 
pertinent findings 


nation of diplopia f 


unage, gave the following 


Degrees of Left Hyperphoria 
Primary 
Lp and right 
Down and right 


Right Eye Fixing Left Fye Pixing 


The diagnosis was paresis the right superior rectus muscle 
if 


Case 2--A man aged 28 had had a pronounced head tilt to the right since 
infancy. There was a history of difficult labor, forceps delivery and birth trauma, 
resulting in Erb’s paralysis of the brachial plexus of the left upper extremity 
Visual acuity was 20/20 + 3 in the right eye and 20/15 in the left eye. The patient 
fixed with the right eye in all positions of gaze. When his head was tilted to the 
left, there was an obvious upshoot of the left eye. The head tilt test performed 
with the hand stereoscope showed a definite increase in left hyperphoria and 


extorsion when the head was tilted to the left. With the head tilted to the right, 


6. Davis, W. T.: Paresis of Right Superior Oblique and of Left Superior 
Rectus Muscle: Differential Diagnosis, Arch. Ophth. 82:372-380 (Nov.) 1944 
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there was binocular single macular vision with t! 


ird degree fusion for distant 


and near vision. Pertinent findings with the tangent cross were as {i 


Degrees of Left Hyperphoria 


Position Right Eye Fixing Left Fye Fixing 


6 
io 
lu 


ve diagnosis was paresis of the left superior oblique muscle 


This patient was practically symptomiless, and since cosr 


ttic wmprovement was 
{ no importance, operation was not recommended 


Case 3.-A man aged 22 had had a pronounced head tilt to the right since 


Vision was 20/20 in each eye. With his natural head tilt there was 


i} 


binocular single macular vision for distance with stereopsis, but for near vision 


the patient suppressed his left eye. The patient fixed with his right eye in all 
positions of gaze. When his head was tilted to the left, there was an obvious 
upshoot of his left eye With the head tilting to the left and with use of the 
| 


amd stereoscope, there was a definite increase in left hyperphoria and extorsior 


Pertinent findings with the tangent cross were as follows 


Degrees of Left Hyperphoria 


Position Right Eye Pixing Left Eye Fixing 
Primary 
Up and right 0 12 
Down and right 12 16 


lhe diagnosis was paresis of the left superior oblique muse le The patient 


refused operation 


Case 4.—A man aged 26 had had a head tilt to the left since childhood. There 


was a history of a long dithcult birth, with forceps delivery. Vision was 20/15 


each eve The patient fixed with his leit eye in all positions of gaze. With his 


tlar single n ilar vision with stereopsis for distance 


head to the right brought out an upshoot of the 
right eve The head tilting test with the hand stereoscope showed ar increase im 


yperphoria and extorsion when the head was tilted to the right. Pertinent 


were as 


Degrees of Right Hyperp! 


Positi« Right Eye Fixing Left Fye Fixing 


Primary 


esis of the might superior oblique nm 


Imonary tuberculosrs 


atterwar 


4 
| 
Primary 
Up and right 
aad right 
| 
iq 
ig 
J 
lings with the tangent cross follows 
Up and left 13 
Down and left 16 13 
This patient hac active there was no recommen 
lation for an pmmediate operation 
‘ Case § \ man aged 21 had had a “jeep” accident ten months previously, i: : 
iM which he vcd strstr fracture of the leg and concussion of the brain, resulting i 
COMM ess of five days’ duration. Soon on trying to read, he 
oe fed a vertical tilting plopia, and on looking to the HM he also noted diplopia 
had ead tile Vis was 20/30. correctable to 20/1 n the right 
ey 4 rectable t 1/15. the left ewe Or s tilting to the rieht 
‘ t ‘ by mt of t right eye. In fusion studies the patient fe 
7 tended ¢ re t right eve but td easily be made aware of diplopia a 
Whit tilt tot ft. be cular single macular visior r distance 
W ith ca traight, the vertical component 
m, but he id not fuse most targets 
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because of the tilt of one of the images. The head tilt test showed evident increase 
in right hyperphoria and extorsion on his tilting the head to the right. Pertinent 
findings with the tangent cross were as follows: 
Degrees of Right Hyperphoria 
Position Right Eye Fixing Left Eye Fixing 
Primary 2 
Up and left 1S 5 
Down and left 2u 
The diagnosis was paresis of the right superior oblique muscle 
This patient was apparently choosing to suppress rather than to have binocular 
vision with head tilt. It was decided to observe this patient tor three to six months 
before considering operation 
Case 6.-A man aged 20 had had a decided head tilt to the left since childhood 
He complained of diplopia on straightening his head and of eyestrain and head- 
ache when reading. Vision was 20/15 in each eye. He fixed with the left eye in 
all positions of gaze in which he had binocular vision, but on looking to the left, 
when he had right hypertropia, he fixed with his right eye. He had binocular 
single macular vision with stereopsis with his natural head tilt, but diplopia on 
straightening his head. With his head straight, a 6 D. prism would compensate 
tor his hyperphoria, but he could not fuse most targets because of the tilt of one 
of the images. The right eye showed upshoot when he tilted his head to the right 
The head tilt test brought out an increase in right hypertropia and in extorsion on 
his tilting his head to the right. Pertinent findings with the tangent cross were 
as follows 


Degrees of Right Hyperphoria 


Position Right Eye Fixing Left Eye Fixing 


Primary. . 6 
Up and left J 1 
Down and left 21 4 
The diagnosis was paresis of the right superior oblique muscle 
Operation, following the technic described by McGuire,’ was performed on 
Jan. 7, 1949, and 8 mm. was resected from the very flaccid right superior oblique 
muscle 
One month after operation practically all the head tilt had disappeared. He had 
binocular single macular vision with stereopsis with his head straight, and study 
with the tangent cross revealed no hyperphoria for the primary position, although 
3 to 54 of right hyperphoria could be brought out by means of the screen 


and cover test. Natural head tilt before (4) and after (/3) operation are illus- 


trated in the figure 


Che consistently higher deviation with one eye fixing, as compared 
with that with the fellow eye fixing, is well illustrated in all 6 cases. 
In the first case the higher deviation was with the right eye fixing, and 
all the other findings in this case agreed well with a diagnosis of paresis 
of the right superior rectus. It is to be noted that in this case the 
patient had binocular single vision in the primary position, that there 
was no natural head tilt and that the head tilt test elicited no deviations. 
In the other cases the head tilt and the changes elicited by the head tilt 


7. McGuire, W. C.: Surgical Correction of Superior Oblique, Am. J. Ophth 
1:65-77 (Jan.) 1948 
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explained either by a paralysis of the superior oblique 


ft the hypertropic eve Of, aS some contend, by overaction of the 
# the same eve that was sex ondary to an initial 
the superior rectus. However, the higher devia 


was always found with the hypertropic eve fixing. In other words 
ye in question, the secondary deviation was 

lan the priviary deviation fact ts direct ey 
of the superior obli 


interior oblique in the hypertro 


tilt anc the counter 


the primary deviation should have been consistently greater 


n the secondary devi atton 


and after (Ff) resection of the right superior 


of this mu 


iremnents were carried out but did not hely 
studied bv the prism 
because of the 


objectivity 


\pparently, 
CALISE 
permit these 


I he Madd xX 


; test could le 
muscle 
interior 
entra 
thew 
with 
te 
ta 
= 
y 
i 
Natural he at tlt hefer 
bi ive Muscle i a Case Of paresis 
a inplete dissociation of the two eyes and the EE of the tect ee 
e The difference im «le itron with the fix ng eve could also be shown wit! e 
s } niet ut the ern vinent of higt diopter prisms and the use of 
prisn ties positions of gaze were not found entirely satista, 
It interesting to note that irements of macular and nara 
i i“ ir dy pia ch as those made in the Maddox rod test or in fixing i. 
zh the white hight when the Maddox tangent cross was used, did not bring 
ring 
ut very consistent secondary and primary deviation ‘ we 
u type of the parat acular ot thernse 
t } 1 
9 great a variation m the tustonal vergence innervation t 
eviations to appear sat ictorilv im cases of this tyne 
B 
q 
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tangent cross and red glass were employed as described by Bielschowsky * 
except that the distance used was 1 meter and the patient’s head was 
kept straight and the cross itself moved 

Phe tendency to concomitance on the one side is illustrated by the 
case findings, and the patients all showed grossly the innervational lag 
of the contralateral antagonist. Some authorities ascribe this wholly 
to overaction or to contracture of the direct antagomst. Others, among 
whom are Chevasse and Adler," in pointing to the obvious lag of the 
contralateral antagonist, have emphasized the innervational weakness 
of this muscle. 1 am inclined to the latter belief, but it will be noted 
that in all cases reported in this paper the patient fixed with the non- 
paretic eve. Adler,* in explaining this concept of innervational under- 
action of the contralateral antagonist, based the physiopathologic 
mechanism on habitual fixation with the paretic eye, which Chavasse 
stated is shown in all such cases. The following alternative explana 
tion, I believe, would fit as well. Since these patients with paresis of the 
superior muscles have binocular single vision, it would be to their 
advantage to fix primarily with the nonparetic eye, and thus have a 
smaller deviation to overcome. Wher the subject fixes with the 
normal eye, the direct antagonist of tne paralyzed muscle tends to 
overact, since it receives a normal amount of innervation which cannot 
well be counteracted. In the interest of fusion, there must be a strong 
inhibition of this innervation to the direct antagonist. This inhibition, 
when transferred to the yoke muscle of the direct antagonist in question, 
would account for the innervational weakness of the contralateral 
antagonist. However, as Adler * so well indicated, if one side is weaker 
than the other, the amount of nervous energy which will be sent equally 
to the two sides is that which is just sufficient to complete the movement 
on the weaker of the two sides. According to this view of the problem, 
the ultimate innervational control is always due to the paretic eye, no 
matter with which eye the tests show that the patient fixes. 

Mention has been made in the present cases of the use of a hand 
stereoscope in the head tilt test. This is a convenient method of doing 
the Helmholtz test described by Bielschowsky,* and I was first intro 
duced to its use by Capt. F. Harbert (MC), U. S. N. It is best to 
separate the vertical and the torsional components of the test by having 
two cards. On one card, two dots of different color are arranged for 
the separate eyes on a horizontal level, and the patient can readily note 
any difference in their relative vertical positions on tilting his head and 
the stereoscope. On another card, two lines of different color are drawn 
on a horizontal level and the patient can easily appreciate any change 
in their angulation on tilting his head. This test has the same physio 

8. Adler, F. H.: Physiological Factors in Differential Diagnosis of Paralysis 


#f Superior Rectus and Superior Oblique Muscles; Arch. Ophth 36 2661-673 ( Dec.) 
1946 
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pathologic significance as the upshoot of the involved eve when the head 
} K 


is tilted to the mvolved side, but may be of use in cases of nuinimal o1 
jure tionable pareses 

It is to be noted that I reported findings im typical cases, and it ts to be 
turther noted that all the patients had binocular single macular visior 
| define these limitations because for 6 other patients with vertical 
imbalance the findings were mconsistent and atypical. Some of these 
| had one 


tients had slivht, questionable head tilts. However, thev a 


1 


thing in common, a definite amblyopia in the nonfixing eye. Some had 
tinocular single vision for large targets, but not for small ones. Adler * 
pennted out a possible good reason for some of the confusion in the 
iiterature regarding the etiologic factor in cases of head tlt I 
heleve another reason may be that many studies have included atypical 
and that this confusion may also be a factor in the apparent neg 

im reporting any series with consistent primary and secondary 
leviations, ©me of the reasons for the atypical findings may be, as 
Costenbader * recently reported and as we have noted in this clinic, that 
patients with amblyopia frequently show a primary and a secondary 
deviation due to the amblyopia itself. Costenbader”® stated that this 
may be due to a difference in convergence innervation, but we have 
thought that it is more probably a difference in innervation relating to 
sharpness of fixation. Whether the inconsistencies noted in the subclass 
were due to this factor or to a more general upset in sensorial relation 
was not determined 

CONCLUSIONS 

The consistent secondary and primary deviations noted in the cases 

presented are of definitive importance in showing that the natural head 


tlt and the findings in the head tilt test are due to weakness of the 


yperior oblique muscle, and not to overaction of the inferior oblique 


muscle in the same eye secondary to an initial paresis of the contralateral 
superior rectus muscle 

\ convenient method of performing the head tilt test is by use of a 
hand stereoscope. Two cards may be used to separate the vertical and 

torsional deviations 

It ss not considered essential that patients habitually fix with 
he paretic eve in order that underaction of the contralateral antagonist 
be she wn 


on in the literature regarding cases of this paral 


tact that not all the patients have had binocular 


8 
j 
ysis may be due to the [jis 

single visior 
| United States Nava Hospital, St. Albans, New York 
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EFFECTS OF EXPERIMENTAL RETINAL ANEMIA IN RATS 


WILLIAM TURNBULL, M.D, C.M. 
MONTREAL, CANADA 


HE SUBJECT of this investigation was the histologic changes 
produced in the retina of experimental animals by anemia. Several 
methods of causing anemia were used. 

Soon after the advent of the ophthalmoscope in ophthalmology, in 
1851, changes occurring in the retina from anemic states initiated much 
speculation. It was in 1895 that von Graefe * described the first case of 
embolism of the central retinal artery. In 1890 Wagenmann?* con- 
tributed his extensive studies on vascular lesions affecting the eye in 
rabbits. The central retinal artery was sectioned behind the globe, and 
histopathologic studies were made after various periods. He also sev- 
ered the posterior ciliary vessels behind the globe and studied sections 
after various periods. He concluded that section of the optic nerve and 
central vessels did not cause retinal edema but that this change followed 
section of the ciliary arteries only. Holden,® in 1899, performed bleed- 
ing experiments on dogs in order to gather material for his paper on 
amblyopia following profuse hemorrhage. In this work, with the ani- 
mals under chloroform anesthesia, he bled healthy dogs from a puncture 
in the external jugular vein. The dogs were then killed after various 
periods up to two weeks and the eyes examined histologically. Holden 


found that one or two days after a single profuse hemorrhage signs of 
edema were present in the nerve fiber and ganglion cell layers of the 
retina. Moreover, some of the ganglion cells showed evidence of begin- 
ning degeneration. Two weeks after a profuse hemorrhage, simple 
edema of the nerve fiber layer still existed, and there were advanced 
degenerative changes in many of the ganglion cells. He concluded that 


Read at a meeting of the Canadian Ophthalmological Society, June 22, 1948. 

Presented in partial fulfilment of the requirements for the Diploma in 
Ophthalmology, McGill University Faculty of Medicine, July 1, 1947. 

1. Parsons, J. H.: Pathology of the Fye, ed. 1, London, Hodder & Stotighton, 
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insbesondere der Retina, und ueber die Folgen der Sehnervendurchschneidung, 
Arch. f. Ophth. 36:1, 1890. 

3. Holden, W. A.: The Pathology of Amblyopia Following Profuse Haemor 
rhage, Arch. Ophth. 28:125, 1899. 
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lus evidence supported the belief that amblyopia might follow profuse 
hemorrhage. In 1938 Nicholls * repeated Wagenmann’s experiment on 
rabbits and found that it was necessary to section two thirds of the pos 
terior ciliary vessels to produce degenerative lesions in the retina 
Depending on the number of posterior ciliary arteries cut, there might 


he no change, complete phthisis bulbi or a localized area of retinal degen 


eration the region 


Windle, Becker ar 


tetal guinea pigs in 14 


ipplied by the vessels sectioned 
ud Weil® carried out a series of experiments on 
+4 They produced asphyxiation in these animals 
y clamping the umbilical artery of the fetal animals, delivered before 
term by cesarean section The fetal animals were then resuscitated and 
at various periods were killed, and the extent of the damage to the brain 
structures was assessed They found that short periods of asphyxiation 
produced varying degrees of damage to the pyramidal cells of the brain 
These changes were largely irreversible \s the eve ts embryologically 
derived from the brain, these studies are important im relation to the 
present studies 
\n extensive search of the literature revealed no « xperimental work 

n 


on animals other than that mentioned ; however, many clinical cases of 


closure of the central retinal artery have been recorded and treatment 


has been discussed The clinical results of treatment were variable 
ranging from no improvement mm vision to its complete return A num 


wer of clinical cases of blindness following hemorrhage have 


reported ( Black *) 


bee 


In Wagenmann’s experiments on section of the central retinal artery. 


rabbits were used as the experimental animal. His results did not cor 


torm to the clinical picture observed in man, the reason being a differ 


ence mm the circulation of the retina. In rabbits the main st 


ly to the 


retina is from the choriocapillaris In man the neur epithelial layer 


} 


at as, the laver of rods and cones and the outer mus lear layer and 


outer plexiform layers) is supplied by the choriocapillaris, and the cere 
bral laver (that is, the nerve fiber, ganglion cell. inner plexiform and 
upolar layers) is supplied by the central retinal artery (Duke 


elder *) With this in mind, it was decided to review the method of 
Wagenman: and to attempt to determine at what intervals of time 


a after section of the central retinal 


Arteries iv 


Brain Struc 


Neuropath 


f 
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ANEMIA IN RATS 
artery. In another study, instead of the bleeding experiments on ani 
mals, such as were done by Holden,’ the retinal vascular tree of blood 
was emptied of blood by centrifuging the animals to a point of uncon 
sciousness. Finally, experiments were carried out in which asphyxia- 
tion was produced by immersing the animal in an atmosphere of 


nitrogen. Thus, three separate groups of experiments were undertaken 


METHOD 


EXPERIMENT A Section of central retinal artery 
Rabbits were first chosen as the experimental animal in order to simulate the 
work of Wagenmann.? Twelve albino rabbits were used. The optic nerve was 
sectioned to include the retinal vessels After the sectioning, the arteries of 
the optic nerve were devoid of blood and remained so throughout the experimental 
period The rabbits were killed at various intervals up to ome week, and the 
retina of each was studied 

The changes in the retina after section of the central retinal artery in the 
rabbit were negligible This confirms the statement that the greater part of 
the nutrition of the retina in the rabbit is supplied by the choriocapillaris (Duke- 
Elder *). Rabbits were, therefore, deemed unsatisfactory for use in this study. 

Rats were chosen because the anatomy of the retinal vascular tree is analogous 
to that in man. The ciliary arteries enter the posterior part of the globe around 
the optic nerve, but mainly below it. To form the central retinal artery, one of the 
ciliary arteries enlarges and runs in a groove on the under surface of the optic 
nerve, with its accompanying vein about it. In the region of the scleral canal 
the vessels enter the optic nerve and gain entrance to the interior of the eye 
On the optic papilla the vessels divide into four branches the superior and 
inferior temporal and the superior and inferior nasal arteries. These branches, 
in turn, ramify to the periphery of the retina in the nerve fiber layer, giving off 
capillaries which supply vutrition down to, and including, the bipolar layer 
Unlike the retina in man, the retina of the rat contains chiefly rods 

In this series of experiments, 35 rats were used. The animals were anesthetized 
with ether. A generous lateral canthotomy was performed The conjunctiva 
was then incised enough to give adequate exposure. The lateral rectus muscle 
was tenotomized and allowed to retract. The globe was then grasped with fixation 
forceps and rotated medially to bring the optic nerve with its surrounding struc 
tures into view The sheaths of the optic nerve were removed by blunt dis 
section, care being taken not to injure vascular structures. As the minute nature of 
the vessels made differentiation impossible, a Ziegler knife needle was used to cut 
through the inferior third of the optic nerve in such a way as to include the central 
retinal vessels, with minimum involvement of the posterior ciliary arteries. Bleed 


1 


ing was not a problem except in the very earliest experiments 


Atropine sulfate, 4 per cent, was instilled into the eye prior to the operation, 
and through a widely dilated pupil the state of the retinal vessels could be checked 
with the ophthalmoscope. Thus, the surgical procedure was controlled by direct 
observation. After a satisfactory section of the central retinal artery the wound 
was closed with interrupted silk sutures. The lids were sutured to prevent the 
animal from inflicting injury on its own eye 

After a period, which varied, the animal was again anesthetized and examined 
ophthalmoscopically, and the eyes enucleated. The eyes were fixed in Zenker’s 


solution, embedded in paraffin and cut at a thickness of 7 microns. The sections 
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were stained with hematoxylin and eosin, Masson's trichrome stain, Mallory’s 
phosphotungstic acid hematoxylin, the Van Gieson stain and thionine. The eyes 
were emucleated after set intervals of one-hali, one, two, three, four, five, six, seven, 
eight, twelve, twenty-four and thirty hours and one week. In a contro! experi- 
ment, the optic nerve only was cut, the central retinal artery being left intact 
This eye was left in situ twenty-four hours before removal. 

Exresiment B.-Centrifugation of animals. 

In this study 8 rats were used, and 16 eyes were studied. 

The animals were lightly anesthetized with ether to facilitate handling and 
were then placed in the centrifuge with the head toward the center. By trial 
amd error, it was found that -+ 10 g caused unconsciousness. Four animals were 
spun at this rate for one, two and three minutes, respectively; 3 at 4-22 g for 
one, two and three minutes, and 1 at + 49 g The animal which was subjected to 
+ 49 @ was killed in the machine 

; In determining the amount of g tolerated by the human body, great individual 


: variation was found. Some subjects could tolerate a larger amount of centrifugal 
ft torce than others, and some a smaller amount. Most persons, however, can 
; tolerate +6 g for three to four seconds before black-out occurs.4 The experi 


mental animals require a much larger g in order to produce black-out because of 
the relatively short vertical column of blood when the animal is standing upright 
on its hindfeet. The pooling reservoir of blood in the animal is much less than 
in man 


The eyes of the living rats were removed with the animal under ether anes 
thesia after periods of five, seven, fourteen and twenty-one days. The eyes of 
the ammmal killed in the centrifuge were enucleated immediately All eyes were 
fixed in Zenker's solution, embedded in paraffin and cut 7 microns in thickness 
The vections were stained with hematoxylin and eosin 


Experiment C.—Nitrogen asphyxiation of animals 


In this study 6 rats were used. The animals were placed in a bell jar chamber 
into which nitrogen gas was introduced to replace the air. They were allowed to 
remain tm the nitrogen atmosphere for two and one-half to three minutes. At 
the end of this time they were asphyxiated, blue and pulseless, but were 
resuscitated by artificial respiration and administration of oxygen. The period 

; f resuscitation, until the animals were again breathing regularly, lasted from six 
te ten 


The eves were enucleated with the animal under ether anesthesia after intervals 
varying from five, seven and fourteen days. One animal died on the fifth day, 
during the night; it had therefore to be discarded. The eyes were fixed in 
Zenker's solution and in absolute alcohol, embedded in paraffin and sectioned at 


a thickness of 7 microns The stains used were hematoxylin and eosin and 


thianine 


RESULTS 


CLINICAL OBSERVATIONS 


Section of Central Retinal Artery.—Immediate and intense edema 
followed the manipulation of the eye in exposing the optic nerve. The 
retinal arteries were mere threads, difficult to follow bevond the nerve 
head. The retinal veins, although reduced in size, were easily visible 


The spastic state of the vessels lasted from fifteen to twenty minutes. 


Personal communication to the author 
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Immediate pallor of the retina, which lasted for several hours, became 
manifest with the spasm. The pallor was considered to be due to edema 
of the retina. 

Section of the central retinal artery produced a retinal change similar 
to that seen in spasm of the artery. The arteries were thin and devoid 
of blood. The central artery could be followed only a few millimeters 
from the nerve head. The veins were constricted. There was immedi- 
ate and intense edema of the retina, more pronounced centrally. 

Until the sixth hour, little change occurred in this basic picture. At 
the seventh hour the vessels, though constricted, contained blood. The 
vascular constriction was not evident after twelve hours, but the retina 
remained pale and opaque. At seventy hours the pallor was unchanged. 
The retina, after seven days, had lost most of its pallor and appeared red 
through a milky haze. The retinal vessels were of normal caliber and 
carried blood. 

The animals became blind immediately after section of the central 
retinal artery of the retina and remained so throughout the experi- 
mental period. 


Centrifugation of Animals.—The retina of the animals on removal 
from the centrifuge was grayish white. The vessels were greatly dilated. 
No hemorrhage or exudate was seen at any time during the experiment. 
During subsequent examinations of the fundi of the animals, at five, 
seven, fourteen and twenty-one days, it was noted that the retina had 
lost its normal red color and was a dense grayish white. The vessels 
appeared greatly dilated on all examinations. 

Nitrogen Asphyxiation——The retina of these animals appeared 
grayish white on their resuscitation after nitrogen asphyxiation. The 
retinal vessels were normal. One week later the retina was seen as 
though through a white veil. No hemorrhages or exudates were 
observed at any time. 

HISTOLOGIC OBSERVATIONS 


Section of Central Retinal Artery.—Histologic changes following 
section of the central retinal artery in rats were seen in the cerebral 
layer of the retina; the neuroepithelial layer remained normal. This 
picture is identical with the results observed in man after closure of 
the central retinal artery. The first change was massive edema of the 
cerebral layer. The nerve fiber layer became swollen to five to six times 
its normal width. The rest of the involved parts of the retina was affected 
by the edema in a similar manner (fig. 3). The edema appeared 
immediately after cessation of the blood flow into the retina. It was 
present in all the sections up to eight hours, after which it receded. The 
sections taken a week after section of the central retinal artery showed 
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eellular structure of t 
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er of the retina, maimmly because the 


lisappeared and all that remained were 
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g membrane remained intact 


throughout the 
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| thirty minutes up to eight hours after section 
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In the six hour section the nerve fiber layer appeared broken up and 


granular, with large, vacuolated spaces scattered throughout. Prob- 


ably these changes were the result of coagulation necrosis (fig. 6). The 


Fig. 2.—Section of the normal retina of a rat. 
Fixation in Zenker’s solution; hematoxylin and eosin stain; « 400 


sections at eight and twelve hours showed the process of coagulation 
necrosis of a more advanced degree. 
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The ganglion cells showed early involvement by edema, which was 
manifested by the vacuolation of their cytoplasm and nuclear proto- 
plasm. Nissl granules were lost early. The vacuolation of the cyto- 
plasm and nuclear protoplasm reached its peak between one and two 


Fig. 3.—Section of the retina of the rat three hours after section of the central 
retinal artery. Note massive edema of the cerebral layer of the retina, vacuolation 
and edema of the cytoplasm and nuclei of the ganglion cells and bipolar cells, with 
presence of several cell ghosts. The neuroepithelial layer is normal. 

Fixation in Zenker's solution; hematoxylin and eosin stain; « 400. 


hours after section and then rapidly fell. After four to five hours simple 


edema was present in a very few cells (fig. 10). Loss of staining 
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Fig. 4.—Section of the retina of a rat four hours after section of the central 
artery. Note edema of the cerebral layer of the retina, loss in number of the gan- 
glion cells, migration and clumping of nuclear chromatin at the periphery of the 


nucleus, pyknotic nuclei and cell ghosts, coagulation necrosis of the nerve fiber 
layer, and separation and edema of the bipolar cells. The neuroepithelial layer is 
normal. 


Fixation in Zenker’s solution; hematoxylin and eosin stain; « 400. 
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of the retina of a rat six hours after section of the central 
dema of the cerebral layer of the retina is subsiding. Note 
of the nerve fiber layer, loss in number of ganglion cells, 


Fig. 6.—Section 
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The neuroepithelial layer is normal 
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power of the ganglion cell became evident one hour after section of the 
central retinal artery. During the second and third hours there was a 
rapid rise in the number of ganglion cells, which stained poorly; cell 
ghosts then began to dominate the picture. Their incidence reached 
a maximum at the third hour, which was maintained until the ganglion 
cell layer disappeared, at the end of seven. days. 

Migration and clumping of chromatin at the periphery of the nucleus 
appeared at the first hour. The incidence of this process rose to its 
greatest height at three hours and maintained a plateau level until the 
fifth hour. After the fifth hour it rapidly fell off. Pyknotic changes 
of the nucleus occurred later. A few nuclei showing this change were 


| 


Fig. 8.—Section of the retina of a rat twenty-one days after centrifuging for 
three minutes at + 10 g. Note massive edema of the retina, edema and degenerative 


changes in the ganglion cells and edema in the bipolar cells 


Fixation in Zenker’s solution; hematoxylin and eosin stain; « 400 


evident at the third hour, increased in number up to the fourth hour 
and then increased more slowly, to reach a maximum at eight hours. 
Nuclei without cytoplasm were not seen until the fourth hour; their 
incidence increased rapidly to the sixth hour, leveled off again and rosc 
to a peak at twelve hours (figs 3 to 6 and 11) 

Progressive loss in the number of ganglion cells occurred during the 
process of degeneration. The bipolar cell layer showed early edema 


and changes similar to those seen in the ganglion cell layer, but at a 


slightly later time. The bipolar cells were more resistant to degeneration 
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Che ramifications of the central retinal artery in the retina remained 
collapsed and empty until the fifth hour. At this time a few red blood 
cells were seen in the peripheral vessels, and one or two red blood cells, 
in the central vessels. From the fifth hour onward there was an increase 
in the blood content of the vessels, until they became well filled at twelve 
hours 

lhe sections taken of the eye enucleated seven days after section 
of the central retinal artery showed complete loss of the cerebral layers 


of the retina (fig. 7). Strands of glial tissue had replaced the cellular 


ication of 
nucleus 


\ 
HOURS 
Fig. 10 


after experimental sectior 


Early cytologic changes occurring in the ganglion cells of the retina 


of the central retinal artery. The changes occurring in 
the ganglion cells of the retina are 
time, expressed in ho 


plotted as per cent of changed cells against 
structure. The neuroepithelial layer of the retina, and the choroid, 
showed no signs of degeneration. The blood vessels of the choroid 
remained normal and filled with blood throughout the expetimental 
period 


Centrifugation of Rats.—Immediate and intense edema of the nerve 


fiber layer of the retina followed centrifugation. Five days after centrifu- 
gation vacuoles of edema fluid lay beneath the internal limiting membrane 
and in the nerve fiber layer. Later, the vacuolated areas were crossed 
by fibrous strands. At fourteen days fissures and areas of vacuolation in 
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of the cells as time went on. At twenty-one days some of the bipolar cells 
were merely cell membranes filled with fluid (fig. 8) 

In the outer nuclear layer the nuclei were thrown into the adjacent 
plexiform layers by the mechanical force of the centrifuge. With the 
method of staining used no cellular changes were evident. The rod and 
cone layers were separated from the pigment layer, but otherwise were 
not damaged. This appeared to be a fixation artefact. The choroid was 
normal except for the change in blood vessels to be noted later (fig. 8) 
The blood vessels were exceedingly dilated from the first. Even the 
small capillaries in the bipolar region, which previously were invisible, 
were now dilated and easily seen. The vessels of the choroid also were 
dilated. There was no transudation of the formed elements of the 


blood to cause hemorrhages or exudates. ' 

Vitrogen Asphyxiation.—As in the previous experiments, the impor- 
tant change following nitrogen asphyxiation of animals was an early 
edema of the retinal elements, followed by degeneration. The nerve 
fiber layer showed intense edema in the sections obtained from the 
animal which was asphyxiated for two minutes and then killed. After 
seven days the edema had lessened considerably. The nerve fibers were 
degenerating and were being replaced with glial tissue, In the nerve 
fiber layer were isolated vacuoles of uncoagulated edema fluid. The 
ganglion cells showed progressive changes following asphyxiation of the 
rat. Immediately after asphyxiation there were edema of the nuclei and 
vacuolation of the cytoplasm. Seven days later the number of ganglion 
cells was greatly reduced, and the remaining cells showed severe changes. 
In some cells there were migration and clumping of the chromatin at the 
periphery of the nucleus; in others the nucleus was pushed to the side 
of the cell to form a crescent; in others the nucleus was extruded from 
the cell, while in still others there were loss of cell membrane and degrees 
of cellular disintegration, varving from pyknotic nuclei to cell ghosts 

The bipolar cells showed changes similar to those in the ganglion 
cells but to a less marked degree immediately after asphyxiation. The 
cells were separated by edema fluid, and there was vacuolation of the 
nuclei. In the seven day specimen the changes were more prominent ; in 


addition, there were migration and clumping of the chromatin at the 
periphery of the nuclei in many cells. The inner plexiform, outer 

plexiform and outer nuclear layers showed edema in all sections. By 

seven days many of the nuclei in the outer nuclear layer showed loss of 

staining power 


The pigment epithelial layer remained normal throughout the 


experimental period. 
The choroid appeared swollen, and its vessels were dilated in all 


sections. 
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This statement was repeated by Wolff '* and is confirmed by the results of 
this study 

In an attempt to delineate the progressive histologic changes in the 
ganglion cell layer, cell counts were carried out. It was hoped by this 
method to be able to make some conjecture as to the point at which the 
changes were irreversible. 
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Fig. 12.—Cytologic changes occurring in the ganglion cells of the retina after 
experimental anemia produced by centrifugation. 


The changes occurring in the cells of the retina are plotted as per cent of changed 
cells against time, expressed in days. 


Following the classification presented here, 100 ganglion cells were 
counted in each section and the type and degree of degeneration noted. 
A graph was then constructed to show the percentage of cellular change 
in each of the sections. The charting was divided into two parts to 
illustrate early changes and late changes (figs. 10, 11 and 12). 


12. Wolff, E.: Pathology of the Eye, Philadelphia, P. Blakiston’s & Son, 1935. 
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The stage of sunple edema of the ganglion cells, which is considered 


reversible, occurs early It appears wn wediately after spasm ofr section 
ot the central retinal artery It rises to a peak at two hours and then 
rapidly falls, untel at from three to four hours only 2 per cent of the 
ganghon cells show simple edema. It disar pears as such at six hours 
The late changes of the ganghon cells are considered irreversible 
Such alterations as pyknosis of the nuclei of the ganglion cells and 
inghion cell nucle: without cytoplasm reach a peak at four hours Che 


iver, at seven days 
Cell ghosts, cells u hich all semblance to retinal vanglion cells has 
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In the rat there oes not appear to be any collateral circulation 

established from the le of Zinn around the nerve head, such as is 


satd to occur in man in cases in which the block of the central artery 
1s at the anterior part of the lamina cribrosa (Coverdale *) 

\ssuming that the foregoing experimental evidence is correct, how 
can one reconcile oneself to the fact that in some cases of closure of the 


13. Coverdale, H. V Cause and Results of Obstruction of the Central 
of the Retina, Brit. |. Ophth. 18:529, 1920 
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central artery in man the eye recovers useful vision after a longer period 
than the prescribed four to five hours? Such was the occurrence in a 
case reported by Orr and Young ** and in cases recorded by many others 
(Coverdale **). 

One must keep in mind the various vascular changes which may 
inhibit retinal nutrition and lead to the sudden loss of vision in the 
retinal area involved 

1. Embolism of the central retinal artery, The patient usually has 
a causative heart lesion 

2. Thrombosis precipitated by an arteriosclerotic plaque in the central 
retinal artery. 

3. Endarteritis of the central retinal artery or one of its ramifica- 
tions The patient usually has prodromal symptoms of temporary 
obscuration of vision. The visual loss occurs during the period when the 
blood pressure falls below a level necessary to provide an adequate flow 
of blood through the narrowed vessels 

4. Spasm of the central retinal artery or one of its branches in 
patients with a labile vasomotor system (Parsons *) 

The edema occurs because the damaged cells in the cerebral layer 
of the retina imbide fluid by osmosis. If treatment is instituted early and 
is successful in restoring adequate circulation to the involved retina, 
recovery is possible. Complete recovery is rare, for a majority of 
patients show a residual defect, either a central or a sector defect, or 
complete loss of vision. 

In the cases of branch block, it is of interest that the residual defect is 
always smaller than the original field loss. This is no doubt due to the 
recession of the edema from the bordering retina, which has not been 
irreparably damaged. Moreover, the greatest cellular disturbance can he 
expected to occur at the center of the edematous area 

In those cases in which recovery is complete after a lapse of more 
than the prescribed four or five hours, one must assume that the circula- 
tion was not completely interrupted by the closure of the central retinal 
irterv. Enough nutrient material was carried to the retina to maintain its 
cellular metabolism and to keep it intact, even though the circulation 
was not sufficient to prevent the edema. If treatment, such as vaso- 
dilatation, is instituted and the blockage or spasm of the central retinal 
artery is relieved, the function of the retina is regained. 

In those cases in which treatment is instituted too late, or to no avail, 
the end result is loss of function of the retina involved. The cerebral 
layer of the retina deteriorates until the cellular elements are replaced 
by fibrous tissue, with resultant blindness 

14. Orr, H. C., and Young, J. H.: Acetylcholine in Embolism of the Central 
Retinal Artery, Brit. M. J. 2:1119, 1935. 
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Centrifugation of Experimental Animals.—In 1899, Holden 


recorded his results obtained from bleeding experiments on dogs. His 
findings of edema and degeneration of the nerve fiber and ganglion cell 
layers, with evidence of impaired nutrition of the bipolar cell layer, are 
confirmed in rats. Centrifuging to a point of unconsciousness was the 


method used here. It would seem that these changes are the direct result 


of anoxia and disturbed cellular metabolism caused by anemia of the 


retina 
[he profound changes in the ganglion cells explain the loss of vision 


which follows these anemic states, whether the anemia is caused by bleed- 


ing or by drammng the blood from the retmal vascular system, as occurs 
in the centrifuge The dilatation of the blood vessels which is maintained 
throughout the experiment must be due to injury of the vascular con 


; trictive mechanism as a result of anoxia 
i It 1s an interesting possibility that in aviation, if a person is exposed 
; to enough centritugal force to produce “black-out” for a sufficient period, 

permanent blindness will follow 

Nitrogen Asphyxiation of Experimental Animals The retina of 
animals mmmersed im an atm sphere of nitrogen for short periods showed 
i profound alteration im its cellular structure \lthough the period of 
' ; unmersion was only three minutes, the phase of recovery lasted from six 


to ten minutes. rom the behavior of the animal and the histologic 
appearance, one may assume that this short period of asphyxiation caused 
blindness 

From the results of this experiment one cannot speculate when loss 
of vision might occur in cases of human asphyxia and in cases of 
asphyxia neonatorun, but loss of vision under such condition is clearly a 
clinical possibility. Walsh '* cited 2 cases of blindness following inhal 


ation anesthesia in which he considered that asphyxia played a part 


CONCLUSIONS 


Section of Central Retinal Artery.—1. Massive edema occurs in the 
cerebral layer of the retina immediately after spasm or section of the 
central retinal artery 

2. Changes in the ganglion cells which are considered irreversible 
are seen four to five hours after section of the central retinal artery 

3. Changes in the bipolar cells similar to those in the ganglion cells 
appear at a shghtly later period after section of the central retinal artery 


4. There is complete atrophy of the cerebral layer of the retina seven 


days after section of the central retinal artery 
18. Walsh, F. B Clinical Neuro-Ophthalmology, Baltimore, Williams & 
Wilkins Company, 1947, pp. 1371-1372 
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5. The neuroepithelial layer and choroid remain normal after section 
of the central retinal artery. 

6. Blood reappears in the retinal arteries five hours after section of 
the central retinal artery. It is first seen in the vessels at the periphery 
of the retina 

7. The peripheral retina is affected less than the central retina after 
closure of the central retinal artery. 

Centrifugation of Experimental Animals.—1. Centrifugation of a rat 
at + 10g for three minutes causes irreversible changes to occur in the 
retina. The ganglion cell layer is affected to the greatest degree, 
followed by the bipolar cell layer and then the nerve fiber layer. The 
outer nuclear layer is least attected. 


2. Sections of the retina taken five, seven, fourteen and twenty-one 


days later show progressive loss of ganglion cells and, finally, degen- 
eration. 

Nitrogen Asphyviation of Experimental Animals—1. After nitrogen 
asphyxiation of rats for three minutes, there is immediate edema of the 
retina. The edema is more pronounced in the cerebral layer of the retina. 

2. Degeneration in the ganglion cell layer which appears irreversible 
on histopathologic grounds occurs in five days. 
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FLAKES OF IRIS PIGMENT ON POSTERIOR SURFACE OF CORNEA 
FOLLOWING CATARACT EXTRACTION 


WALTER S ATKINSON, MD 
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tion might occur less frequently, An important point emphasized by 
Knapp ? is that there is greater trauma if the section is not large enough. 

In diabetic patients it is a common observation that the aqueous 
becomes brown or black with pigment, apparently derived from the iris, 
as the lens is being delivered. According to Jess, pigment cells of the 
iris become greatly swollen in diabetic persons, and if injured they 
empty pigment into the anterior chamber, coloring aqueous black. It 
would appear that less trauma would be necessary to dislodge flakes 
of pigment in the diabetic eve than in the nondiabetic eve, and it is my 
impression that flakes of iris pigment are more frequently observed in 
the diabetic patient. Unfortunately, an accurate record has not been 
kept of all eves in which pigment dakes were observed at the time of 
extraction and removed by irrigation, or of those in which the flakes 
were deposited on the cornea outside the pupillary area and caused no 
symptoms 

Three cases in which large flakes of pigment were observed seem of 
sufficient interest for a brief report. In 2 of the cases the flakes on the 
posterior surface of the cornea were not observed until the first post- 
operative dressing. 

REPORT OF CASES 

Case 1.—Mrs. W H., aged 78, was known to have had diabetes for ten years. 
Her condition was controlled with insulin. On May 11, 1948 an intracapsular 
extraction with round pupil was performed. Prior to operation the pupil had been 
widely dilated with 4 per cent homatropine hydrobromide and 10 per cent phenyl- 
ephrine hydrochloride During delivery of the lens considerable pigment appeared 
in the anterior chamber and was removed by irrigation, except for one large flake 
which lodged on the iris At the first dressing, the flake had moved and was then 
on the posterior surface of the cornea in the pupillary area, as shown in the figure 
(case | Ophthalmoscopic examination after the extraction revealed diabetic 
retinopathy ; this condition made it difficult to determine how much the poor vision, 
of 20/100, was due to the retinopathy and how much to the flake of pigment. 

Case 2—Mr. C. N., aged 76, on Nov 24, 1948 had an intracapsular cataract 
extraction with round pupil, The pupil was widely dilated prior to operation with 
4 per cent homatropine hydrobromide and 10 per cent phenylephrine hydrochloride 
Extraction was uneventful, and no pigment was seen at the time of operation. At 
the first dressing a large flake of pigment was present on the posterior surface of 
the cornea in the pupillary area, as shown in the figure (case 2), and several small 
ones were noted on the hyaloid membrane The patient is able to read the 20/20 
line but notices a blur 

Case 3.--Mrs. W. M., aged 55, on Jan 6, 1949 had an intracapsular extraction 
with round pupil Although homatropine hydrobromide, 4 per cent, and phenyl- 
ephrine hydrochloride, 10 per cent, were used, the pupil did not dilate well. 
Epinephrine hydrochloride (1:1,000) was instilled into the anterior chamber after 
the section, and this also failed to produce dilation. During delivery of the lens. 


2. Knapp, A.: Personal communication to the author 
3. Jess, A.; in Schieck, F., and Bruckner, A Kurzes Handbuch der Oph- 
thalmolgie, Berlin, Julius Springer, 1930, vol. 5, p. 255. 
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pigment appeared in the anterior chamber, and a large flake was deposited on the 


posterior surface of the cornea. The anterior chamber was irrigated and the 
pigment flake washed from the cornea, and presumably out of the chamber. After 


operation this flake, or ome of similar size, was seen adherent to the iris at the 
pupillary margin below, where it has remained. In this location the pigment does 


mot mmpair the vision, and s far there has been no proliferation of the pigment 


COMMENT 


It would probably be advisable to remove all flakes of pigment at 
the time of operation if possible, since their position may change as 
occurred in case | 

Even large flakes of pigment may be overlooked after delivery of the 
cataract im eyes with a dark brown tris and a large black pupil. In 
detection of flakes of pigment, a loupe or some type of magnifying 
glasses is helpful. The pigment flakes can usually be removed by 
gentle irrigation before the wound is securely closed 

If the flakes of pigment were not observed until postoperative dress 
ing, | have made no attempt to remove them. Twenty-four to forty-eight 
hours after operation, the flakes are probably firmly adherent to the 
corneal endothelium and may not wash off readily, so that the use of 


a spatula or similar instrument may be necessary. If the flake is large 


and materially affects the vision, or produces irritation of the cornea, 
it may be advisable to remove it 

Deposits of pigment on the hyaloid membrane, like capsular remains, 
: do not seem to impair the vision if there is a small clear opening 
However, proliferation of the pigment flakes, similar to the prolifer- 
ation of the pigment epithelium of the iris, reported by Fuchs,‘ Bruck- 
ner,” Jess* and Radnot," may occur and destroy the vision. Bracken * 
observed a case in which a small pigment flake on the cornea proliferated 
and covered the whole pupillary area. In his case the vision was 
reduced from 20 25 to 15/200 in that eve 

I have not observed any irritation of the cornea attributable to the 
pigment flakes. However, Dunnington ’ cited a case in which persistent 
irritability of the eye was thought to be influenced by a large flake of 
pigment on the posterior surface of the cornea 


The source of pigment flakes may be demonstrated by transillumina- 


tion of the eve after operation, when the pupil has returned to its normal 


4. Fuchs, E Arch. f. Ophth. 68:534, 1908 

Bruckner, A Klin. Monatsbl. f, Augenh. 62:461, 1919 
6. less? 249 
Radnet, M Brit. J]. Ophth. 323:423, 1948 


tracken, F Personal communication to the author 


Dunnington, |]. H Personal communication to the author 
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size, By this means the passage of light through the iris shows clearly 
where iris pigment is missing and the probable site from which the 
pigment flake came (figure, case 1 B). 


SUMMARY 


Large flakes of pigment dislodged during intracapsular cataract 
extraction may seriously affect the vision. Trauma dislodges the flakes 
of pigment, and in the diabetic patient less trauma is required to dis- 
lodge pigment. The pigment which appears in the anterior chamber 
during and after delivery of the lens can usually be removed by irriga- 
tion. If the pigment is not completely removed at the time of operation, 
its position may change as the anterior chamber reforms. Proliferation 
of the pigment greatly reduces vision. Impairment of vision or irritation 
of the cornea by the pigment flake may be sufficient to make post- 
operative removal advisable. 


129 Clinton Street. 
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USE OF DI-ISOPROPYL FLUOROPHOSPHATE (DFP) IN 
TREATMENT OF GLAUCOMA 


W. CONRAD STONE, MD 
NEW YORK 
RECENT report of Leopold and McDonald‘ on the use of 
li-isopropyl fuorophosphate (DF P) in the treatment of glaucoma 


covers a series of 370 eyes for an observation period of thirty-seven 
months. In this paper reference is made to previously published data 


ry (Our series 


‘ 


on the application of this drug in clinical ophthalmok 


at the Institute of Ophthalmology of the Columbia University—Presby 


terian Medical Center is much smaller, and the observation period is in 


many mstances shorter. It is felt that the results obtained may prove 


informative in the evaluation of earher work 


METHOD 


In a © year period, 150 glaucomatous cyes, in 121 patients, which did not 
respoml! to other miotics or to operation were treated with di-isopropy! fluorophos 
phate. A O2 per cent solution of di-isopropy! fluorophosphate in peanut oi! was 
used, and the response of the eye to the first instillation determined the frequency 
of instillation in the individual case. The effect on intraocular tension and miosis 


hours, and all patients were then followed for twenty- 


was noted at two to three 
our to forty-eight hours. Lowering of the tension to 3) mm. of mercury or less 


was comsmlered a satisfactory response 


OBSERVATIONS 
Seventy-eight eyes showed the signs and symptoms of chronic non 
congestive glaucoma or ; » exacerbations of this disease (table 1) 
he first group consisted of 51 eyes, and the intraocular tension was 
normalized in 39 (76 per cent). In the second group, comprising 27 
eves with acute exacerhations of chromic noncongestive glaucoma, 13 
responded satisfactorily to the treatment (49 per cent). In all, 52 eves, 


or 67 per cent, were benefited by the treatment 


Institute of Ophthalmology, Columbia University—Presbyterian 
Mec 
experiments was supplied by 
Merck § », Ime hv his study was supported in part by the Knapp 
Men 
and McDonald, P. R.: Di-lsopropy! Fluorophosphate (DFP) 
in Treatment of Glaucoma, Arch. Ophth. €6:176 (Aug.) 1948 


: 
2 
on 


STONE—TREATMENT OF GLAUCOMA 37 


Acute congestive glaucoma in 3 of 9 eyes was effectively controlled 
when previous miotic therapy had been unsuccessful. 


The 3 eyes with chronic congestive glaucoma reacted favorably to the 
treatment. 


One eye with a condition diagnosed as hydrophthalmia showed an 
unusual course after the use of di-isopropyl fluorophosphate. 


A youth aged 19 had had one eye enucleated because of infantile glaucoma. 
The tension in the second eye remained elevated despite frequent instillations of 
the usual miotics. Repeated instillations of di-isopropyl fluorophosphate lowered 
the tension from 60 to 15 mm. of mercury. For one month the drug instilled at 
four day intervals kept the tension within normal limits. The tension then rose to 
£0 mm. of mercury, and treatment with di-isopropyl fluorophosphate or other 


Taste 1—Response of Tension in Glaucomatous Eyes to Di-lsopropyl 
Fluorophosphate (DFP) 


Tension 

Number of A 

Diagnosis Eyes Treated Controlled Not Controlied 
Primary glaucoma 

Chronie noncongestive.... 5 

Acute exacerbation of chronic 

noncongestive 

Chronic congestive 

Acute congestive 

Congenital 
Secondary glaucoma 

Posteataract aphakia 

Otber causes 
Absolute glaucoma 


Tota! 


* The number of eyes represents 121 patients. 


miotics failed to benefit the eye. A trephine operation with complete iridectomy 
was followed by a severe hemorrhage into the vitreous. 


Secondary glaucoma following cataract extraction was seen in 34 eyes. 
Of these the tension in 25 (74 per cent) was controlled by di-isopropyl 
fluorophosphate and in 9 it was not influenced. No definite ratio could 
be said to exist between the degree of miosis observed and the lowering 
of the intraocular tension after treatment with di-isopropyl fluorophos- 
phate. In some instances the eye became soft, without marked contrac- 
tion of the pupil. 

Eyes with secondary glaucoma due to other causes numbered 14, and 
in only 5 of these was the glaucoma considered controlled by this therapy. 
Included in this group were 2 eyes with secondary glaucoma due to 
thrombosis of the central retinal vein, and these showed a lowering of 
tension for several weeks. Small hemorrhages originating from newly 
formed vessels in the iris apparently did not alter the transient response 
to the drug. 


| 
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Che ‘general experience has been that eyes with absolute glaucoma do 
not respond satisfactorily to di-isopropyl fluorophosphate. In_ this 


study 11 such eyes were treated. In only 1 eve was the tension nor- 
malized 


In this series of 150 glaucomatous eyes, 90 eyes, or 60 per cent were 
benefited by the di-isoprophyl fluorophosphate therapy. Treatment of 


these eyes with pilocarpine, physostigmine or operative procedure had 


previously failed to reduce intraocular tension. Of the 90 glaucomatous 


eyes in which the tension was normalized by instillation of di isopropyl 


fluorophosphate (table 2), some were observed for less than two weeks 


Thirty-two of these eyes had normal ocular tension when treatment 


with the drug was discontinued, but in 9 other eyes resistance to treat 


ment developed. Of the eyes followed for longer periods, an aphakic eye 


Taste 2.—Duration of Observation of Eyes with Glaucoma Controlled by 


Di-lsopropyl Fluorophosphate (DFP) 


| 13% 4a 921 
Diagnoses Day* Months Months Months 
Primary gieveomea 
hronle sopeongestive 


Acute exacerbation of chronic noneongrst ve 2 
ne congest.ve 


Ty g'aucomse 


Aphakia s a 
causes 3 0 
Aheolute gliaveoma 0 


Total 


with glaucoma was notable in that the favorable effect of di-isopropyl 
fluorophosphate therapy was observed for twenty-one months. In all, 


23 eves were treated for four months or longer, and 13 of these are still 


under treatment with the compound, without undue side reactions. It is 


encouraging that 14 of the patients with chronic noncongestive glaucoma 


controlled by di isopropyl fluorophosphate were under treatment for four 


months or longer and that the majority have been able to continue the 


# use of the drug to date without complications 


Thirty-one patients have been returned to their former mioti therapy 


(pilocarpine or physostigmine), and 8 now have normal tension without 


the use of miotics, Of the latter group 6 had secondary glaucoma 


mmmediately after cataract extraction. Three eves received one instil- 
) lation of di-isopropy! fluorophosphate and needed no further miotic 
q therapy, and 3 others were carried on the drug for two to three months 
; and then taken off all treatment with miotics. One eve with glaucoma 


secondary to iritis was controlled without further treatment. The eighth 


eve in this group was seen in a patient with chronic noncongestive 


glaucoma who had undergone a trephination followed by cataract extrac- 


38 eC 
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tion. The tension was normalized for twelve days by instillation of 
di-isopropyl fluorophosphate and remained normal without further 
treatment. 


In the uncontrolled eyes, operative procedures were used to bring 
the tension to normal. Seventy-four eyes were operated on, and in 32 
of these, or 43 per cent, the tension had previously been controlled by 
di-isopropy! fluorophosphate therapy. 


in 14 of the 32 eyes (table 3) operation was performed to prevent 


future attacks of glaucoma or the drug was given prior to operation in 
order to lower the intraocular tension. In 2 eyes a high normal tension 
was thought unsafe and eperation was advised. Two eyes showed loss of 


visual field and were treated surgically. Rise in tension in 14 eyes 
necessitated surgical therapy. 


Hemorrhages during or after operation 


Taste 3—Reason for Operation on Eyes with Glaucoma Conirolled by 
Di-lsopropyl Fluorophosphate (DFP) 


High Further 


Prevention Rise of Normal Loss 
of Future Tension Range of of Visual 
Diagnosis Attacks After DFP Tension Pield . 
Primary giaucoma 
Chronie noneongestive 7 5 1 2 
Acute exacerbation of chronic boncongestive.. ‘4 6 0 0 
Chronie congestive... 0 1 0 0 
Acute congestive 1 0 0 
Secondary glaucoma 
Other causes.... eve 2 0 
Absolute glaucoma 0 0 0 0 


were seen in 5 eyes. In 4 of these eyes the hemorrhage was from newly 
formed blood vessels on the iris, and in 1 there occurred the severe 
hemorrhage into the vitreous which was previously mentioned in detail. 


COMMENT 


A comparison of clinical reports is rendered difficult not only because 
of the various dilutions of di-isopropyl fluorophosphate used but also 
because of the frequency of instillation and the types of glaucoma treated. 
The use here of a 0.2 per cent solution of the drug is a distinct point of 
difference from that of the greater dilutions (0.1 per cent or less) by 
most investigators. 


This higher concentration of the drug was used for two reasons. 
Nachmansohn? has shown that in various laboratory animals the 


2. Nachmansohn, D.: Personal communication to Dr. von Sallmann. Field, 
E. A.; Grundfest, H.; Nachmansohn, D., and Rotherberg, M. A.: Effect of DFP 
on Action Potential and Cholinesterase of Nerve, in Vivo, J. Neurophysiol. 11:125, 
1948, 
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cholinesterase must be reduced to 5 per cent or less in order that the 
hydrolysis of acetylcholine be interfered with effectively.’ At the time of 
the choice of this concentration, the use of greater dilutions in glaucoma 
therapy had been found in some instances to be of questionable value. It 
was felt that in the present series the higher concentration of the drug may 
have imecreased the number of favorable responses. This is also suggested 
by the poorer results reported by investigators using more dilute solutions 
For example, Hughes * reported that the glaucoma was controlled in 1 of 
13 eyes with 0.5 per cent; Marr® reported success in 1 of 6 eyes with 
chrome glaucoma, using 0.5 to 0.1 per cent. The reports of Leopold and 
McDonald * of success in | of 4 eyes for chronic glaucoma and in 1 in 2.4 
eyes for all types of glaucoma treated is encouraging. In this series, 
using the same criteria for successful therapy, the same average ratio 
of 1:4 for chronic glaucoma was observed. For all types of glaucoma 
observed 1 im 1.7 eves was benetited 

Pain and diminished vision due to pronounced ciliary spasm were 


experienced by the patients in varying d 


grees. The pain was present 


in 40 per cent of the eyes treated with di-isopropyl fluorophosphate 
but only 3 patients were disturbed to such a degree that therapy was 
discontinued \fter three to five days of instillation the discomfort 
gradually decreased. At the end of a week few patients complained 
ot any pam. Instillation of the medication on retiring somewhat circum 
vented the complaint of false myopia and miosis 

The paradoxic rise in tension following the use of di-isopropyl 
fluorophosphate was given special attention in this study Leopold 
and McDonald * reported 6 instances of this phenomenon and discussed 
the possible causes. One might expect that the use of higher concen- 


trations of the drug would precipitate more episodes of this undesir 


able reaction Twenty-four such instances were encountered in this 
study. Seventeen eves showed this elevation of pressure after a period of 
control of the tension bv di ISOpProy vl flu rophosp! ite ranging trom one 
or two days to three months (in a single case). Fourteen of these 17 
eves were operated on, as mentioned previously The rise in tenston 


was greater than 10 mm. of mercury in 10 eves and less than 10 mm 
in 14 eyes. Eight of the 24 eyes responded in a manner indicating 
that the increase of tension was due to an uninfluenced course of the 


disease It must also be remembered that all eves treated in this series 


4 A personal communication from Dr. von Sallmann states: “Tentative 
experiments have shown that the concentration of acetylcholine determined in 
aqueous humor of the rabbit failed to show any appreciable increase after instillation 
af di-isopropy! fuorophosphate into the conjunctiva.” 

4, Hughes, W. G., Ir.: In discussion on Leopold and McDonald,' p. 185 


5. Marr, W. G.: Clinical Use of DFP in Chronic Glaucoma, Am. J. Ophth. 
90:1423 (Nov.) 1947 
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were given di-isopropyl fluorophosphate because other miotics or surgical 
measures had failed to bring the desired effect. In the remaining 16 
eyes the use of the drug was apparently responsible for the rise in 
tension. Of these 16 eyes, the tension rose 10 mm. of mercury or more in 
7. In 1 there was a rise of 39 mm. of mercury above the initial finding. 

Scholz,* and von Sallmann and Dillon* have shown, in addition 
to the permeability of the capillaries mentioned by Leopold and McDon- 
ald,’ that in rabbits a definite plasmoid aqueous is formed after instil- 
lation of di-isopropy! fluorophosphate into the conjunctiva. These 
workers have also shown histologically in rabbits that there is an 
edematous swelling and hyperemia of the iris and ciliary processes 
These factors may, in human subjects, account for this response to 
di-isopropy! fluorophosphate. Crowding of the angle is occasionally 
seen gonioscopically after miotic therapy (Sugar‘). In the present 
series there were 2 eyes with wide angle glaucoma which presented a 
rise of tension after instillation of di-isopropyl fluorophosphate; the 
remaining eyes showed the narrow angle type. Fourteen eyes were 
operated on after the rise in tension due to instillation of di-isopropyl 
fluorophosphate. In 4 of these eves, in which intraocular hypertension 
continued after surgical intervention, the glaucoma was subsequently 
controlled by di-isopropyl fluorophosphate therapy. 

Retinal detachment, as reported by Marr,’ was not experienced in 
this series. The possibility of this complication has recently been dis- 
cussed by Leopold and McDonald.’ 

Sensitivity to di-isopropyl fluorophosphate was observed in 2 
patients. One was sensitive to physostigmine and pilocarpine, and 
after prolonged use of di-isopropyl fluorophosphate a follicular con- 
junctivitis developed. Conjunctival scrapings showed no eosinophils ; 
cutaneous tests gave positive reactions to the drug in peanut oil and 
negative reactions to the vehicle alone. The second patient became 
sensitive after a short period of therapy and showed the same response 
to cutaneous tests. Guerry * reported a third case in which the reaction 
to a cutaneous test was positive. It may be concluded that allergic 
response is a rare occurrence during di-isopropyl fluorophosphate therapy. 

As might be expected from earlier reports, di-isopropyl fluorophos- 
phate failed 10 control the tension in absolute glaucoma. However, some 
reduction of the tension was noted in several instances, and the pain 


6. Scholz, R. O.: Studies on the Ocular Reactions of Rabbits to Di-Isopropyl 
Fluorophosphate, J. Pharacol. & Exper. Therap. 88:23 (Sept.) 1946. 

7. von Sallmann, L., and Dillon, B.: The Effect of Di-Isopropyl Fluorophos- 
phate on the Capillaries of the Anterior Segment of the Eye in Rabbits, Am. J. 
Ophth. 30:1244 (Oct.) 1947. 

8 Sugar, S. H.: Acute Glaucoma, Am. J. Ophth. 30:451, 1947. 
9. Guerry, DuPont, III: Personal communication to the author. 
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of this condition was lessened by its use. This confirms the report of 
Mayer ** that the drug may be useful for the relief of pain in this 
condition 

The excellent results in the treatment of glaucoma in aphakic eyes 
is presented in full confirmation of numerous previous studies 

Li-isopropy! fluorophosphate, therefore, must be considered a drug 
that serves its purpose extremely well in many cases which do not 
benefit from other miotic treatment, or even from surgery However, 
the drug must be usec with caution and the patient must be kept under 
observation, even though the first instillations have proved effective 


SUMMARY 


Di-isopropyl fluorophosphate (DF P), used in 150 glaucomatous 
eyes, controlled the intraocular tension in 90, or 60 per cent, over varying 
periods of observations when previous miotic or surgical therapy had 
failed \ 0.2 per cent solution of the drug was used in all cases 

The types of glaucoma which were benefited by the treatment were 
chronic and acute exacerbations of noncongestive glaucoma, chronic 
and acute congestive glaucoma and secondary glaucoma of various types, 
especially aphakic glaucoma 

Satisfactory control for four months or longer was seen in 23 eyes, 
and m 14 of these the glaucoma was diagnosed as the chronic non- 
congestiv« type. It was possible in 31 eyes to return to the former miotic 
therapy after instillation of di-isopropyl fluorophosphate 

Rise in intraocular pressure was observed in 24, or 16 per cent, 
of all eyes treated. In 17 of these eyes this rise developed after the 
tension had been controlled for short periods. The second disadvantage 


of di-tsopropy! fluorophosphate therapy, the pain due to ciliary spasm, 
gradually decreased after a few days of treatment. No case of retinal 
detachment was observed. 


10. Mayer, L. L., in discussion on Leopold and McDonald,’ p. 185 
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HEMANGIOBLASTOMA OF THE RETINA 
(VON HIPPEL-LINDAU DISEASE) 


ANDREW RADOS, M.D. 
NEWARK, N. J. 


HISTORICAL DATA AND CLINICAL APPEARANCE 
NGIOMATOSIS of the retina was considered a disease affecting 
the retina solely, but even in the early period a possible connec- 
tion with lesions of the central nervous system was suspected. It is 
to the merit of Lindau! to have recognized that angiomatosis of the 
central nervous system, characterized by the occurrence of single or 
multiple hemangioblastoma below the tentorium—in the cerebellum, the 
brain stem or the spinal cord—where the picture resembles that of 
syringomyelia, forms a separate entity and that angiomatosis of the 
retina is a part of the syndrome, The concept of Lindau threw an 
entirely new light on the subject, and Schuback * was the first to reter 
to angiomatosis of the central nervous system as Lindau's disease, an 
eponym almost universally accepted. Some authors, especially in the 
ophthalmologic literature, prefer the designation of von Hippel’s dis- 
ease, or von Hippel-Lindau disease, or propose that the name of Collins 
be included with, or replace the name of, von Hippel, in acknowledg- 
ment of the fact that Collins * preceded von Hippel not only in recogniz- 
ing the clinical picture but in giving the first pathologic description 
of capillary nevus as the basis of the symptoms, and even in pointing 
out the familial tendency, having observed it in a brother and sister. 
In the Argentine literature the term Lagleyze-von Hippel disease is 
preferred, this designation referring to the fact that as early as 1884 
Lagleyze described the typical appearance of the dilated vessels in 
association with peripheral aneurysm. 


From the Ophthalmic Department and Laboratories of the Beth Israel 
Hospital. 


1. Lindau, A.: Studien tber Kleinhirncysten: Bau, Pathogenese und Bezieh- 
ungen zur Angiomatosis retinae, Acta path. et microbiol, scandinay., 1926, 
supp. 1, p. 1; Zur Frage der Angiomatosis retinae und ihrer Hirnkomplication, 
Acta. ophth. 4:193, 1927; Discussion on Vascular Tumors of the Brain and Spinal 
Cord, Proc. Roy. Soc. Med. 24:363, 1930. 

2. Schuback, A.: Ueber die Angiomatosis des Zentralnervensystem (Lindausche 
Krankheit), Zentralbl. f. d. ges. Neurol. Psychiat. 110:359, 1927. 

3. Collins, T. E.: Some Unusual Forms of Intraocular Neoplasma, Tr. Ophth. 
Soc. U. Kingdom 14:141, 1894, 
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Collins presented his findings in 1894, and his pathologic study 
included 3 eyes—-hoth eyes of a woman and the left eve of her brother 
in which detachment of the retina, followed by secondary glaucoma, 
necessitated enucleation The right eve of the brother showed the 
characteristically dilated vessels and had been deseribed two years 
previously by Wood.* Von Hippel’ later established the disease as a 
separate clinical entity but failed to recognize its character. Perusal 
of the literature discloses that similar observations were recorded, first, 
by Panas and Remy (1879),° who in their case described the globe as 
filled with a lobulated, cystic mass with tufts of small vessels, and later, 
by Darter (1890), who gave the clinical description of the other eye 
of the same patient, which was similarly affected. FE. Fuchs" (1882) 
described in a man aged 28 a condition belonging to this category, an 
enormously dilated artery and vein with an interposed globular 
aneurysm; Fuchs called it an arteriovenous aneurysm of the retina 
He had already noted that the enormously dilated artery and vein were 
of the same color and, furthermore, that pressure elicited pulsation of 
the artery, as well as of the vein, but not of the dark, aneurysmatic 
globule. In the macular area a white, star-shaped figure was visible, 
similar to that occurring in albuminuric retinitis; furthermore, a slight 
exudation was seen in the form of a group of patches extending down- 
ward from the disk 

Wood's case,* presented in 1891, was that of a youth aged 20 with 
bilateral disease. Wood called attention to the immense dilatation of 
the retinal vessels, which were probably veins, but the color was dis- 
tinctly lighter than one would expect; the retina became degenerated 
and was covered with white patches. Detachment of the retina developed 
in the temporal part of the right eye. One of the early descriptions is 
that in the case of Goldzieher * (1899), whose patient (a woman aged 
19) had both eves affected and had previously been observed by Herren- 
heiser. The findings of Herrenheiser (when the patient was 15) were 
detachment of the retina of the right eve without tumors and dilatation 
of the vessels to a diameter five times the normal. In the inner upper 


nasal quadrant of the left eve numerous red, slightly bulging plaques 
were noted Ihe central vein at the disk showed dilatation to a caliber 


ve times the normal: the upper branches were the most dilated, with 


1. p Retinal Detachment with Unusual Dilatation of Retinal 


Vessels and Other Changes, Tr. Ophth. Soc. t Kingdom 92:143, 189] 

5S. von Hippel, I Ueber cine sehr seltene Erkrankung der Netzhaut. Arch 
f, Ophth, 68:83, 1904 

6. Panas, F.. and Rémy, A Deécollement kystique de la rétine, in Anatomie 
pathologique de l'oeil, Paris, FE. Martinet, 1879, p. &8 

7. Fuchs, F Aneurysma arterio-venosum, Arch. f, Ophth. 91:440, 1882 

& Goldzicher, W Ueber einen noch nicht bekannten Augenspiegelhefund, 
Centraibl. prakt. Augenheil. 28:65, 1899 
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rosary-like changes in the arteries. Examination of the same patient by 
Goldzieher four years later revealed detachment of the retina in the right 
eye with blood-red nodules and patches in the temporal part and 
extremely dilated vessels. The left eye exhibited a swollen, mush- 
room-shaped disk; dilated arteries and enormously dilated veins, and 
multiple nodules on the blood vessels. These nodules occurred mainly 
in the upper nasal part of the retina, but similar ones of varying size 
were present in the macula and in the lower part of the retina. The 
plaques of fatty degeneration were interpreted as retinitis circinata 
(Hutchinson and Fuchs). A pathologic examination was made later 
by Czermak ® (1905), but Goldzieher made his excellent analysis of 
the case on the basis of the clinical findings alone. His contention, 
that of a hyperplastic process of the retina in the anterior layers, was 
based on the persistence of function and the presence of enormous 
changes in the vessels. He concluded it was a slowly progressive, non- 
malignant, hyperplastic interstitial process, the constituents being the 
cells of the nervous system, and he diagnosed it accordingly as 
degeneratio fibromatosa interstitialis retinae, the bilaterality suggesting 
a congenital origin. 

The first publication of von Hippel dealt with 2 cases, both patients 
being between the ages of 20 and 30, with the condition unilateral during 
ten and fifteen years of observation, respectively. The first case was 
presented in 1895 at the congress at Heidelberg, and von Michel first 
made the diagnosis of tumor, and later of a tuberculous lesion. Von 
Hippel mentioned only 1 similar observation, that of E. Fuchs, in which 
poor vision followed an injury. In the 2 cases of von Hippel, two vessels, 
the artery and the associated vein, were dilated to many times the normal 
and were tortuous and dark; it was almost impossible to differentiate 
their nature by the color. They terminated in a peripheral round, some- 
what prominent, yellowish or yellow-red, large patch, the detachment of 
the retina, between the disk and the peripheral mass. In both cases, large 
white or gray-white patches were noted in the retina beneath the vessels. 
In 1 of the 2 cases, through confluence, the patches formed a large one 
in the macula itself. Small patches of white exudate and small retinal 
hemorrhages were noted in both cases; vitreous bleedings, in only 
1 case. Von Hippel recorded his findings as identical with Fuchs’s but 
gave a different explanation, as his patients suffered no trauma: and 
the aneurysm showed no pulsation on pressure. The previous explana- 
tion of traumatic (Fuchs) or congenital (Leplat’®) aneurysm being 


9. Czermak, W.: Pathologisch-anatomischer Befund bei der von FE. von 
Hippel beschriebenen sehr seltenen Netzhauterkrakung, Ber. i. d. Versammt. d. 
ophth. Gesellsch. 32:184, 1905; 335, 1906 


10. Leplat: Anéurysme artério-veineux de la rétine, Ann. d’ocul. 127:138, 1901. 
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untenable in his cases and the progression of the local changes of the 
arteries and veins being slow, an inflammatory, possible tuberculous, 
origin seemed the most plausible 

From the clinical standpoint, the observations and opimion of 
Meller *' are interesting, especially since his study followed the patho 
logic descriptions of Czermak and von Hippel in the German literature, 
and he did not mention the much earlier observations of Collins, which, 
unfortunately, were rediscovered and noted only much later. Meller’s 
patient, a youth aged 20, was blind in the left eye, owing to posterior 
synechias, pigmentation of the capsule of the lens and complicated 
cataract. Vision in his right eye had been poor for seven years, but 
the disturbance had been pronounced only two months before examina- 
tion. The arteries and veins at the disk were dilated to twice the 
normal size; the artery had a rosary-like appearance; toward the 
periphery the tortuosity of the vein tncreased steadily and terminated 
in a round, red area, the surrounding retina being thickened and cloudy 
The thickness of the retina increased to five times the normal (1 mm 
at the periphery, instead of the normal 0.2 mm.) Exudation, similar 
to albuminuric changes, was observed especially between the macula 
and the disk, being ring shaped around the fovea except im the tem 
poral part. Cholesterol crystals were noted, Meller stated that the under- 
lying pathologic process is gliosis ditfusa telangiectodes retinac rhe 


multiple red spots represent glial thickening with convolution of vessels 


lhe changes in the vessels are of lesser importance ; tumors are likely 
to caus iss ciated vam lar changes which may reach such a degree 
is to seem the essential feature of the growth \ccording to Meller 


the primary change is represented by proliferation of neuroglia, analo 


gous to the gliomas of the central nervous system; the vascular changes 


are those of reactive proliferation, and the cystic changes described by 


ble to cystic ghoma. The lack of vasculari 


von Hippel are compara 
ration of the macula explains the absence of vascular proliferation 


and the presence of edematous changes with fatty metamorphosis and 


necrosis 
Che opinions expressed by von Hippel and by Meller are diametri 
cally opposed, the first author considering the primary changes as 
ul id the glial liferation > only. the ae 
vascular and the glial proliferation as reactive only, the second consid- 
ering the ghal changes as pathognomome and the vascular alterations 


as reactive 


Angiomatosis of the retina its a rare disease, but in recent years, 


since it has been more clearly clarified as an entity, the number of 


11. Meller, J Ueber das Wesen der sogenannten Hippelschen Netzhauter 
krankung, Arch. f. Ophth. 88:225, 1913 
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observations has rapidly increased. Leber collected 28 cases in 1916; 
in 1920 Brandt found 46 cases, in the literature (28 males and 18 
females ),with anatomic observations in 14; in 2 the lesion was bilateral 
and in 12 unilateral. Of the 45 ophthalmoscopically diagnosed cases, the 
nodules were multiple in 14 instances, and solitary occurrence was noted 
in the majority, i.e., in 31 cases. Bedell in 1931 reported a few less 
than 100 cases, and Usher in 1935 listed 119 cases, According to 
Knodel, the ratio of affected males to affected females was 2:1; Usher 
established the figure as 62:38. In Usher's compilation cases of bilat 
eral involvement amounted to 36 per cent. The most frequent occur- 
rence is in the third decade, but the condition has been recorded in a 
prematurely born infant and in 3 children, aged 3% and 4% (von 
Hippel) and 4 years (Appelmans), respectively. The disease is not 
malignant in the sense of metastasis, which does not occur. The 
involvement of other organs represents a systemic disease; the latter 
may be present simultaneously or be long delayed (twenty years in the 
case of Sladden). The involvement of the central nervous system 
causes clinical symptoms of such gravity that they cannot be overlooked. 
Involvement of the abdominal organs is usually not diagnosed except 
at autopsy, and therefore the absence of symptoms does not indicate 
that these organs are free of pathologic changes. Autopsy often reveals 
cystic changes in the pancreas; unfortunately, the laboratory offers no 
reliable test of pancreatic function. The serum lipase and amylase are 
increased in only 49 per cent of cases of carcinoma of the pancreas, 
and then only when the disease is far advanced and involves the main 
duct. The values for diastase in the blood and urine are of significance 
only in the diagnosis of inflammatory disease and of acute pancreatic 
edema. Similarly, roentgenograms are of no help in_ revealing the 
presence of cystic changes within the pancreas. 

\ngiomatosis of the retina is not malignant m the general sense, 
but is malignant with respect to the fate of the eyes. In recent years, 
roentgen ray and radium treatment, as well as diathermy coagulation, 
have been used to save the eyes, which otherwise are subject to destruc 
tion. The angiomatous changes in the retina are followed by degen 
erative changes in this structure; the enlarging white patches lead to 
detachment of the membrane; cataract formation and painful «secon 
dary glaucoma often necessitate enucleation. In rare instances, as in 
the case of Junius, secondary glaucoma does not develop, but the eye 
becomes hypotonic. In 1 case (Brandt) early enucleation was per- 
formed ; as the fatal involvement of the brain in the cases of Czermak, 
von Hippel, Brandt and Seidel apparently warranted the suspicion of 
metastasis to the brain due to primary malignant involvement of the 
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retina, the possibility of such occurrence must have been considered 
before Lindau, in 1926, clarified the true multiple hemangioblastic 
nature of the process 

Duke-Elder '* stated that angiomatosis retinae occurs with discon- 
certing polymorphism, and he differentiated four stages: (a) vascular 
dilatation and angiomatous formation, (+) the appearance of hemor 
rhages and exudates, (¢) massive exudation and retinal detachment 
and (d) glaucoma and destruction of the eye. Bedell differentiated 
three forms: (a) immense venous enlargement with fulness of the 
accompanying artery; (>) whipcord-like artery and widened, straight 
vein and (¢) swollen and elevated disk, suggesting choked disk. Bedell 
stated the opinion that fulness of the veins was the first sign, followed 
by edema of the retina, with subretinal flecks of exudate forming sub 
retinal sheets, and coincident with the marked exudation which with 
angioma develops at the periphery, chiefly the temporal portion. Partial 
detachment of the retina may precede or develop at the same time. 
The exudate is usually beneath the vessels and varies in quantity, thick- 
ness and color. The vessels are of irregular caliber, with fusiform 
dilatation, presenting a rosary-lhke appearance, but without arterio- 
venous anastomoses in the retinal « yf ulation. 

Thus, the early stage is characterized by fulness of retinal veins in 
one sector, usually in the temporal, and these become dilated and 
tortuous. Many authors have considered as the first change a fan- 
shaped anastomosis between the branches of the central artery and vein. 
In Wood's case such an anastomosis was present between the main 
branches of the superior temporal vessels and the vessels in other parts 
of the retina. Stern ** stressed this point; in his case all the affected 
vessels and nodules were connected, as in a channel system, and capil- 
laries or newly formed, delicate vessels were observed in a relatively 
normal part of the retina. Between the small branches of the artery 
and the vein four delicate connecting vessels could be observed con- 
verging toward a small, sharply outlined angiomatous nodule, which 
represented the earliest stage of retinal angiomatosis, previously 


les tribes! byw von tale ski at d W ood al d later by The role 


of anastomosis as the primary change leading to the development of 


12. Duke- Elder, W. S lext-Rook of Ophthalmology, St. Louis, C. V. Mosby 


1941, vol 3 


13. Bedell, A. | Angiomatosis Retina, Am. J. Ophth. 24:389, 1931 


14. Stern, | Ueber Angiomatosis der Retina, sog. von Hippel'sche Krankheit, 
Centralbl. prakt. Augenh. 37:298, 1903 

15. won Drialowsk Fin seltener Fall von Gefasserkrankung ( Aneurysmen- 


vldung) in der Retina, Inaug. Dissert., Giessen, O. Kindt, 1900 


16. Ditréi, G Ueber die Entwickelunge der Angiomatosis retinae, Klin 
Monatsbl. Augenh. 80:43, 1917 
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the angiomatous nodule was convincingly demonstrated by Ditrdéi; in 
his case, in which the artery and vein emerged with a caliber four 
times the normal, differentiation of the vessels was possible only through 
the venous pulsation, the color and walls being otherwise identical. 
The dilated vessels terminated in a typical nodule in the extreme 
periphery, with a small tumor close to the large one. Proximal and 
distal to the nodule anastomoses between the artery and the vein were 
visible, two being proximal and one distal to the nodule. The distal 
one presented a fanlike configuration of eight tiny branches. In about 
twenty months the ophthalmoscope revealed the establishment of a 
new nodule at the site of the delicate, fanlike anastomosis. In the 
course of observation an increase in caliber and in length of the vessels 
and new formation and new anastomoses of vessels, combined with the 
appearance of a new nodule, were established, demonstrating that the 
primary changes were those of the vessels and that the arteriovenous 
anastomosis was primarily of the capillary type. Four years later 
Ditroi '’ observed more new vessels and anastomoses and an increase 
in size of the nodules, with gliosis, especially in the sector occupied by 
the nodules. The late stage revealed the presence of four new anasto- 
moses, new formation of retinal vessels and glial proliferation and a 
constant increase in the length of the preexisting vessels, Ditrdi’s '* 
observation seemed to prove conclusively Stern’s previous assumption, 
that the delicate anastomosis between artery and vein may represent 
the primary change leading to the formation of the retinal nodule. 

The primary vascular changes are characteristic of the initial stage, 
but exceptions seem to exist. Gamper ** had a case of bilateral involve- 
ment in which the primary nodule exhibited symmetric localization. In 
the first eye the picture conformed to the usual pattern of dilated vessels 
and nodule formation, but it was remarkable that in the periphery of 
the retina of the second eye the only change was the presence of a 
small red nodule, without any pathologic changes in the vessels. Only 
the progressive increase in the size of the tumor led to dilatation of the 
adjacent vessels, artery and vein, with corkscrew-shaped windings. 
\ relatively long period of observation, of three years, without any 
exudative changes assured the accuracy of the observation that vascu- 
lar changes were secondary to the formation of the nodule. The 
primary vascular changes usually precede the formation of the nodule, In 


17. Ditrdi, G Ueber die Entwickelung der Angiomatosis retinae, Klin 
Monatsbl. f. Augenh. 67:475, 1921. 

18, Ditréi, G.: Weitere Angaben zur Entwickelung der Angiomatosis retinae, 
Klin. Monatsbl. f. Augenh. 71:670, 1923 

19. Gamper, F.: Ein klinischer und histologischer Beitrag zur Kenntnis der 
Angiomatosis retinae, Klin. Monatsbl. f. Augenh. 61:525, 1918 
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Kumbauer's * first case there was no angioma in the right eye; only 


an abnormal vein forming an anastomosis with the artery could be 


observed, but fourteen months later three small nodules formed (the 
left eye presented a typical late stage of angiomatosis retinae). In his 


second case multiple angiomas were noted at the points of communica 
tion of the small vessels, but the case represented a rather late stag: 
of the disease Similarly Davenport stated the opinion that the 
earhest changes are dilatation of a group of vessels passing to the 
periphery 

th alimoscopr picture ts that of a greatly dilated arte 3S 
often beaded and winding, with 


oTrtuosities m its proximal por 


the ind terminating clistalls Im sere what re und, 


reddish nodule, the angiomatous tumor, which is usually to 


« seen at the periphery, particularly in the temporal part. brom the 


tualule the accompanying vein presenting a simular 
| 


] returns 


he cisk The two dilated vessels. often of sausage-lke contour, 


are so similar that their differentiation becomes extremely difficult or 
umpossible (Collins, Griffith and Ormond, Houwer. 


MeGovern,** Ditréi, 
(suzman, Ballantyne 


Since there is often an anastomosis ( Wood. 


Stern, Tresling, Ditroi, Foster Moore, Mawas. van der Hoeve), 


visible of hthalmoscopically, between the vessels, or free communication 
hetween arterial or venous blood within the angioma, the blood in the 
dilated artery may he almost the same color as that in the vein The 


presence Of anastomosis does not constitute a criterion, as it failed in 


cases of Junius, Prevec, Snell,** Meighan,*" Staz and Aust The 


Mmiportance of the anastomosis between the artery and the vein is 


obvious : the pressure of blood in the 
adjacent to the point of 


artery ts transmitted to the veins 


communication, resulting in hypertrophy ot 


the vems and capillaries 


The vems and capillaries come to resemble 


irteries, and the dilatatn of capiilar | ormation of new 


and Sorsby, A 
Inc., 1940, p. 124 


nmiomatesis Retinae, Am 


Hi \ngiomatosis Retinae, Am. | Ophth. 26:184, 1943 


\ | Angiomatosis Reting Account of Case Including Histo 


Results of X-Ray Treatment, Pri toy. Soe, Med. 38:345, 1942 
Mawas, | 
Snell, A. ¢ Angiomatosis Retinae 
Ophth. Soc. 38:216, 1927 
27. Meighan, S.: Case of von Hippel’s Disease, Tr Ophth. Soc 


U. Kingdom 
S$2:313, 1932 


Angiomatose capillaire kystique de la rétine, Ann docul. 168: 


Clinical Report of a Case, ‘Tr. Am 
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The dilated vessels are often poor in lateral branches ( Jacoby,” 
Frenkel,” Junius **) and are greatly elongated through their tortuosi- 
ties. Pressure on the globe elicited pulsation of the vessels (Jacoby, 
Tresling, Moore, Junius) but not of the nodule. In spite of the 
enormous changes in the retinal vessels, retinal hemorrhages rarely 
occur, and are of minor significance and of no pathognomonic value. 
Smaller hemorrhages of the retina were noted by Moore, Avizonis,” 
Arkle,* Carr and Stallard, and others; hemorrhages of the vitreous, 
by Guzman. Brandt described hemorrhages in the vitreous and pre- 
retinal bleedings in one eye and a typical angiomatous tumer in the 
other eye of the same patient. It seems to be a firmly established fact 
in the opinion of most authors that the vascular changes are the pri- 
mary alterations ; the arteriovenous anastomosis is primarily of the capil- 
lary type, and retinal changes are either absent or minimal as compared 
with the vascular alterations. The retinal changes are only subordinate 
and of reactive nature, dependent on the tumor formation. The dilated 
vessels feed the peripheral tumor or tumors. Multiplicity of tumors 
in the same eye has often been described (Neame,"* Tresling, Gamper, 
Seidel, Ditroi, Guzman, Brandt, Aust). The size and color of the 
tumor exhibit great variations. Adjacent to the tumor the caliber of 
the retinal vessels increases, and they disappear into the tumor without 
branching into smaller ones. In the early stage the tumor is small and, 
in the opinion of the authors aforementioned (von Dzialowski, Wood, 
Stern, Ditroi), is preceded by capillary anastomosis. The color of the 
tumor varies from light to dark red or may exhibit yellowish gray areas 
with slightly uneven surface. It varies from once to twice the size of 
the disk, and the lesion is usually located in the periphery, with predi- 
lection for the temporal part. Exceptionally, however, the tumor may 
be centrally located (Carr and Stallard; Niccol and Moore **; Lotman; 

28. Jacoby, E.: Ein weiterer Fall der mit aneurysmatischen Bildungen det 
Retinalgefasse verbundenen Netzhauterkrankung, Klin. Monatsbl. f. Augenh. 48: 
138, 1905. 

29. Frenkel, H.: Angiomatose capillaire de la rétine, Ann. d’ocul, 147:161, 
1912. 

30. Junius, P.: Ein Fall von Angiomatosis retinae, Arch. f. Augenh. 108:614, 
1931; Zur Frage der Angiomatosis retinae, Klin. Monatsbl. f. Augenh. 94:747, 
1933 

31. Moore, R. F.: Bilateral Angioma of the Retina, Tr. Ophth. Soc. U 
Kingdom 32:76, 1912; Value and Technique of Use of Radon in Certain Intra 
Ocular Conditions, ibid. 58:215, 1933 

32. Avizonis, P.: Ein Fall von Angiomatosis retinae, Klin Monatsbl. f 
Augenh. 89:404, 1932. 

33. Arkle, J. S.: Angiomatosis Retinae, Tr. Ophth. Soc. U. Kingdom 8§8:562, 
1935 

34. Néame, H.: Angiomata retinae (von Hippel), Am. J. Ophth. 20:188, 1937 

35. Niccol, W., and Moore, R. F.: A Case of Angiomatosis Retinae, Brit. ] 
Ophth. 18:454, 1934. 


) 


ARCHIVES OF OPHTHALMOLOGY} 


Hraim, Greenfield and Northfield, and Pulchar [reexamination of 


Sechieck’s slides] ). Seidel’s patient, a woman aged 22, was the daugh 


ter of von Hippel’s original patient; Seidel observed her climeally for 
many years, and her eves were described anatomically by Brandt. The 
brother of the patient had typical angiomatosis of the retina of the left 
eye, chmeal diagnosis having been confirmed histologically. Seidel’s 


atent revealed no angiomatosis retmae at the first examimation but 


mt a congenital anomaly of the left eve, consisting of a prominent 
patch at the temporal margim of the disk and in the macular region, the 
latter bemg of grayish hue Kleven years later, a yellow patch with 
numerous delicate vessels developed at the temporal part of the disk: 


the growth extended over the margm of the disk toward, but not 


reaching, the macula The tunporal margin of the disk appeared 
veiled In the ensuing two years the growth and vascularization 
increased ; choked disk and cerebral symptoms became manifest Che 


autopsy findings were subsequently reported by Knodel There were 
small angiomas im the periphery of both eyes (in the right eye only the 


presence of choked disk was noted clinically) ; the congenital anomaly 
disks, as observed with the ophthalmoscope, consisted of a smal! 
angiromatous network of capillaries mixed with hyalinized connective 


tissue. Putehar (at similarly, Gansherg and Spiro 


i which the tun wi at the disk 


cle scribed a case 
ind not in the retina. and 
Ballantyvne's case listinguished by the only one known with 
ization of the tumor naculi the patient cane under obser 


hefore the angiom: ame visible etthe: i red, vascular 


lobular tumor [Two large feeding vessels of 


umlar caliber ul color were attached to the yrowtl diffe rentiation 
irteTry nig Marcel ani, mn 


cerebel 


1 case 
tumeors partly covering it of one 
angioma, 


wal torm are 


} 


ondition Since 


ngioblastoma 


ifter removal of the s disclosed 


a typreal periphera 


left retina 
urthermore iagnosis was 
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in error, as in the family observed by Vogt and Meyer,*’ in which the 
father was unaware that he had bilateral angiomatosis of the retina 
and the patient's right eve had been enucleated nine years previously, 
with the clinical and histologic diagnosis of glioma. Examination of 
the patient’s second (affected) eye and that of the father’s eyes 
prompted the careful study of the slides of the patient's formerly enucle- 
ated eye, of which only two sections were available, with correction 
of the diagnosis from glioma to angiomatosis. According to Wegelin, 
the picture was not quite characteristic, the number of vessels being 
small in the smaller tumor, with strong glial proliferation, but capil- 
lary proliferation was distinctly evident. 

In other instances the clinical examination may reveal only one 
tumor, or only choked disk, owing to the increased intracranial pressure 
caused by the space arrogating mechanism of the angiomas, which are 
often in the cerebellum, with secondary formation of large cysts. In 
the later stage the size of the retina! tumor increases parallel with 
changes in the vessels, which are more prominent near the tumor and 
diminish toward the disk. The first stage of the tumor may persist 
for years. Histologic examination, nevertheless, may disclose multi- 
plicity of the tumors, small nodules at the extreme periphery escaping 
detection with the ophthalmoscope 

The vascular changes are followed by edematous and exudative 
degenerative changes. Cloudiness appears in the neighborhood of the 
nodule, the retina becoming grayish yellow or of a gray-green hue. 
Small subretinal specks appear; through confluence, band-shaped 1 
large subretinal sheets develop. Exudation was absent in the cases of 
Jacoby,** Snell ** and Pinkerton ™ (first case); it was extensive in the 
cases of Meller, Guzman, Moore, Ditréi, Aust, Houwer, McGovern 
and Davenport. The exudative changes occur not only in the retina 
adjacent to the tumor but in parts distant from the tumor, as in the 
macula. Small white, glittering dots in, or a sprinkling of, the macula 
is well known, as in the case of Junius or in the second case of 
Pinkerton, or the exudation may resemble the picture of retinitis cir- 
cinata (Guzman, Ditréi, Holm **) or may develop into a more or less 
typical star-shaped figure in the macula (Fuchs, Guzman, Erggelet,*° 


37. Vogt, A., and Meyer, G Aufdeckung eines Stammbaumes von E. von 
Hippel’'scher Angiomatosis retinae in der Schweitz, in Archiv der Julius Klaus 
Stiftung fir Vererbungsforschung, Sozialanthropologie und Passenhygiene, Zurich, 
Art Institute Orell Fiissli, 1937, vol. 12, p. 575 

38. Pinkerton, O. D Angioma: Two Cases with Fundus Photographs, Am 
1. Ophth. 20:711, 194¢ 


39. Holm, S. Macular Proliferation and Closely Related Pictures of Disease 
(Retinitis Circinata, Coats’s disease, etc.}, Acta ophth.. supp. 19, p. 1, 194] 
40. Erggelet Angiomatosis retinae, Klin. Monatsbl. Augenh. 68:413, 1920 
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Sermvascu *' [after cloudiness of the retina, Berlin], Arkle, Griffith 
amd Ormond). Cases in which the macula remained completely free 
for a long period are not unknown (Jacoby, Junius). The macular 
changes may appear as a hole formation in the macula, as described 
by Prevee, and by Smelanski “ in 1 of his 5 cases 

Chorordal changes are usually absent but, if present, do not consti- 
tute an important lesion; patches or bands of pigment were seen by 
von Hippel, Griffith, Meller and Clausen.** The progress of the exuda- 
tive changes results in partial or total detachment of the retina: cataract 
am! paimful secondary glaucoma constitute the usual terminal stage. 
In rare cases iridocyclitis with pupillary occlusion (Guzman) or hypo- 
toma (von Hippel, Junius) seals the fate of the eve 

In most cases angiomatosis of the retina is progressive; cases in 
which the process becomes dormant (the father’s condition in Vogt 
and Meyer's case) are rarely observed. The clinical description differs 
widely, according to the stage of the disease, and is influenced by the 
circumstance that most observers have seen only 1 or 2 isolated cases. 
the exception being Smelanski,*’ whose description was based on the 
observation of 5 cases, and the familial cases 

Heterohereditary factors were mentioned only by Aust,** Androgue 
and Malbran and Collins.‘ These factors are apparently only 
accompanying disorders, bemg unconnected with the picture of angi 
omatosis. Androgue and Malbran observed a patient with bilateral 
retinal angiomatosis who died of symptoms suggesting cerebral tumor. 
The sister had facial nevus; her grandson, telangiectatic facial nevi, and 
3 other members of the collateral line had pigmentary degeneration of 
the retina. In Aust’s case a small hemangioma of the forehead. at the 
hair line, was noted. Collins described two widely separated vascular 
nevi of the lower hid of the left eve and a large, mottled capillary nevus 
m the skin of the left temporal region with a dilated venous patch of 


the lett side of the septum. On the disk, and almost confined to its 


41. Sermivasen, F. V A Case of von Hippel’s Disease, Brit. | Ophth. 18:221 
19M 


42. Prever. S Fin Fall von Angiomatosis retinac, Klin. Monatsbl. f A\ugenh 
96:20, 19.6 
43. Smelanski, R. I \ngromatosis of Retina, Vestnik oftal 17:740, 1940 
44. Clauses \ngiomatosis retinae, Klin. Monatsbl. Augenh. 68:413. 1920. 


45. Aust, O Von Hippelsche Erkrankung Mitstaaungspapille und Haeman 
gion, /tec! Augenh 1923 


46. Amirogue, F.. and Malbran, | Lagleyze-von Hippelsche Krankheit und 
Retinitis mementosa, Arch. oftal. Ruenos Aires 10:692, 1936: Klin. Monatsbl. 
\uger 1932 

47. Collins, T. I Small Tortuous Veins on the Optic Disk with Vascular 


Naevi of the Skin of the Eye Lid and of the Nasal Septum, Tr. Ophth. Soc. U. 
Kingdom 37:171, 1917 


Ate 
| 
4 
4 
] 
dy: 
gg 
a 
ae 
; i 
\ 
a 
5 


RADOS—HEMANGIOBLASTOMA OF RETINA 


area, were several small, remarkably tortuous veins; those on the 
temporal side extended for a short distance beyond its margin into the 


retina. In a second, similar case there was associated in the lower part 


of the disk a solid mass with greatly dilated and tortuous retinal veins. 
possibly angioma of the retina 


rig. 1 (case 1).—Ophthalmoscopic picture of the right eye in case 1. showing 
the enormously dilated afferent and efferent vessels, with change in color in the 
Artery and vein, and macular changes. Both vessels exhibit tortuosities : the artery 
is more dilated than the vein, the changes in both vessels leading to the circum. 
scribed detachment of the retina in the upper nasal quadrant 


REPORT OF TWO CASES 

I have had the opportunity of exarmmning the slides of 2 eves 

Case } The first eye was that of a girl aged 16. The father was killed in an 
accident at the age of 29. In the mother’s and father's families there was no 
suggestion of a similar affliction. The left eye had become ‘progressively worse 
for the three years prior to consultation, with diminution of the visual ac uity, 
without pain. During the preceding six months the pupil had appeared gray, with 
excruciating pain for the previous two months Objective examination disclosed 
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orneal edema, a dilated and nonreacting pupil, a completely gray lens and absence 
af the red reflex. The intraocular pressure was &2 mm. (Schigtz). Because of 
the painful secomlary glaucoma and the absence of light perception 
heated 


the cye was 


The patient did not complain about the other (right) eve. Vision in the eye 


was 20/40, without improvement with glasses. The anterior segment was normal 
but two enormously dilated, winding vessels could be detected 


running trom the 
toward the 


ipper nasal portion of the periphery. The artery was much more 
lilated than the wein, the artery being at least six times, and the vein two or three 
times, the normal calther Both vessels showed sharp tortuosities, with indirect 
elongate of the vessels Two other vessels were slightly dilated The tw 


enormous vessels were almost identical in color, and the artery and the vein could 


Fig. 2 (case | Intraretinal tumor adjacent to the disk. 7 


t he sharp demar 
catron 


im the direction of the disk and the normal periphery of the retina are clear! 


ly 
visitle The central vessels and the vessels in the superficial layers are greatly 


races of the dissolved 
er rystals m the subretinal transudate appear m the form of 


lilate<? numerous large cystic cavities are seen. and 
holest 


colorless 


lifferentiated on the hasis of color The color of the vessels was darker 
at of normal arteries and lighter than is characteristic of veins. No anasto 
s between the artery and vein could be observed. The dilated and tortuous pair 


reumseribed small detachment of the retina in the extreme upper nasal 
eriphery. no nok 


ito a 


formation was seen, the vessels terminated and disappeared 
the detachment 


The detachment was stripe shaped in the extreme upper nasal 


sector: onl 4 the detachment were within the range of visibility The 


perp al parts of the retina were normal. In the mac: region there was an 


size of the disk which consisted of a dense accumulation of 
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irregular, small, yellowish patches. No hemorrhages could be seen cither in the 
retina or in the vitreous. The color of the retina was normal, and that of the 
detached part, grayish white (fig. 1) 

The enucleated eye was fixed in dilute solution of formaldehyde U. S. P. and 
alcohol and embedded in pyroxylin 

The superficial epithelial layers of the cornea showed edema, keratinization and 
a few bullae with separation of the epithelial layers. In numerous sections there 
was a wide peripheral synechia, including about one-third the surface of the iris; 
in other sections the peripheral synechias had not formed, and the angle of the 
chamber was deep The iris was strongly pigmented, with pronounced ectropion 
of the pigment layer of the iris, changes explainable by the presence of 
secondary glaucoma. On the anterior surface of the iris was a continuous layer 


Fig. 3 (case 1).—Proximal end of the tumor, exhibiting enormous dilatation 
of vessels, cystic cavities; and islands of proliferated pigment epithelium cells 


of small blood vessels, of almost uniform thickness and appearance in all sections 
Within the layer, the lumens of the vessels varied from small and round to dilated 


and elongated. Most of the vessels were filled to capacity with red blood corpuscles 


Walls of some of the vessels carried pigmented cells, showing that the vessels were 
within the anterior layer of the iris stroma. Figure 2 demonstrates clearly the 
site and formation of the vessels 

The lens was cataractous but in normal position 

Gross anatomic study revealed total detachment of the retina, both temporal 
and nasal to the disk, and extending toward and almost reaching the ora serrata 
in all sections. The detachment was rather flat on the nasal side of the disk and 
more bulging on the temporal side, where the tumor was located. The detachment 
was due to a transudate between the choroid and the retina. The transudate was 
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homogeneous aml appeared pink with the Van Gieson stain, without disclosing 
any structure. The solid mass, due to coagulation in the fixation, filled the space 
between the retina and the choroid The tumor began at the temporal margir 
ot the disk. The central vessels were greatly dilated ; the disk itself was free from 


involvement. The turmor was strictly intraretinal, being sharply defined toward 


the disk ami toward the normal retina. Even the lowest power lens disclosed the 


presence of enormously dilated vessels and large, round and oval cystic spaces 
hiled with fibrinows transudate, similar to that of the subretinal space The solid 
mass of tumor was located in the retina toward the choroid. The greatly dilated 
vessels were visible in the temporal and in the nasal part of the nontumorous parts 
4 the retina, but in the temporal region the cross sections showed larger lumens 


aml were more numerous and in closer proximity, owing to the tortuosity of the 
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The enormously dilated vessels at the surface were filled to capacity with red 
blood corpuscles, the differentiation between arteries and veins being extremely 
difficult or impossible. The walls of the vessels were occasionally thickened. Round 
cell infiltration of the vascular walls was rare; the walls of the enormously dilated 
vessels were free, only a few of the smaller vessels exhibiting a cuff-shaped infiltra- 
tion, which was many layers thick. There was no visible connection between the 
superficial, extremely large vessels and the conglomeration of relatively smaller 
vessels in the center of the neoplasm. The larger of the central vessels showed 
delicate walls and formed convolutions ; apparently, the same vessels appeared many 
times in cross section within the same slide. Most of the vessels represented the 
capillary type, being endothelial channels of a single layer, with the cell and nucleus 


Fig. 5 (case 1).—-Entire tumor showing the enormous dilatation of preexisting 
vessels in the superficial layers. Below the vessels numerous small cystic cavities 
form an almost continuous layer. In the center of the tumor numerous cross and 
longitudinal sections of the newly formed vessels are seen, without visible connection 


with the preexisting vessels, The large cavities are located at the proximal end 


staining well. Some of the vessels exhibited a slight adventitia. The vessels often 
touched each other, without intervening substance, and were empty or, as was usual, 


were filled with red blood corpuscles. Vascular sproutings were frequent. In 


other places the loops were less numerous: the tissue between the loops showed 
an extremely rich content of cells of small type with round or oval nuclei. The 
cells were ovcasionally numerous and uniform in appearance and stained dark 
when closely packed, or lighter in the looser areas. In round nests or solid stripes 
of the cells, the elements appeared round and dark. In the loose parts the cells 
were oval or sickle shaped and stained lightly. The round nests represented cross 
sections; the striped formation, longitudinal or oblique sections of the endothelial 
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tuhes. There were no rosettes or palisading of neuroglial elements. Mitotic figures 


were net seen. Stars for ghia proved the absence of neuroglial fibers or recog 
mzable nerve elements within the mterstitial loose substance of the tumor. Figure 4 
demonstrates the loosely and closely packed cellular elements and their different 
staining qualitoes 


Hemorrhages, lipid deposits and pseudoxanthoma cells were not observed within 
the tumor Next m frequency to the characteristic cellular constituents were the 
cystic spaces; the occurrence of cyst spaces is-common to similar tumors ot the 
retina ami of the central nervous systen The cystic spaces were never empty, 
hemg always filled with hamogeneous transucdate, amd varted im size, direction and 


keation, but their number was largest close to the uvternal surtace, where the 
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Fig. 7.-Marked pigmentation within the tumor adjacent to the « ystic cavities 


t newly formed vessels at the anterior surface of the iris. 
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The layer of the cones and rods disappeared im the nontumorous parts of the 
retina. The granular layers were partly distinct, though thickened, but in other 
regions they were fused together into a single layer, with the constituent elements 
still recognizable In the layer of the ganglion cells were numerous large cells 
with poor staining, representing degenerated ganglion cells The retinal vessels 
were dilated, even in the peripheral parts 
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ot mostly strongly pigmented cells of the pigment epithelium were embedded in 
the homogeneous transudate between the retina and the choroid, usually in close 
proximity to the choroidal surface. The islands in the latter situation were larger : 
close to the retinal surface there were smaller conglomerations of desquamated 
and proliferating cells. The islands varied greatly in sise, and were infrequently 
encountered within the transudate itself. 

The choroid did not participate in the tumor formation; adhesions with the 
retina were not present, but occasionally there was a slight infiltration of round 
cells below the lamina basalis (vitrea) 

Case 2.—A man aged 28 had had his leit eye removed on account of compli 
cated cataract and painful secondary absolute glaucoma. The family history was 


big. 10 (case 2).--Large swollen, round pigment epithelium cells, between the 
tumor and the choroid, with a variable amount of pigment in the individual cells 
In the lower part of the picture the pigment epithelium appears as a continuous 


{ 


lack stripe 


oncontributory, and the physical status was normal. The diagnosis in this tase was 
not suspected, and only the routine pathologic examination disclosed the true nature 
of the underlying condition 

In the temporal part there was almost total detachment of the retina, and the 
subretinal space was filled with a transudate which stained pink with the Van 
Gieson method. In the upper temporal part of the retina a compact mass, 4 mm. in 
width and 7 mm. in length, occupied the space between the ora serrata and the 
equator. The mass showed a broad band of adhesions with the choroid. The 
tumor contained greatly dilated vessels. The mass of the tumor showed the same 
constituents as those in the first case, namely. a convolution of blood vessels, the 
latter being of somewhat smaller caliber than the vessels in the center of the tumor 
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The smaller vessels were closer together, their walls were distmet 


the first case 
Next to, and intermingled 


and thar lumens were filled with red blood corpuscles 
with, the relatively larger vessels were the vessels of capillary type, composed 


layer of endothelial elements, their lumens either compressed or con 


of a single 
taining few red bleed corpuscles. Sprouting and new formation of capillaries 


dominated the An extremely strong connective tissue formation was 


maticeable between the vascular loops, ther connectrve tissue mature was revealed 


ly their staining red with the Van Grieson method. In ome part of the tumor the 


hyperplasia of the connective tissue clements became so abundant that strong 
hamds and stripe: of connective tissue surrounded and separated the endothelal 
channels, forming a separate nodule within the tumor. The part with hyperplasia 
of connective tissue was adjacent to the choroidal surface This portion did not 


tease 2).--Layers of the choroid in the left lower corner of the inter 
rupted pigment epithelium layer. The subretinal space is loaded with large, round 
cells with light protoplasm. the cells either are devoid of pigment or carry only 


a tew black prement granules The difference m sive of the comstituent cells 


clearly 


reveal any cyst spaces: the cyst spaces were close to the surtace, of variable 
size, but lay chiefly in vertical position to the surface. The cysts, like those in the 
first case, seemed to le within elements of nerve tissue and to be without lining 
and filled with the same transudate as the subretimal space the cyste part of 


thre onective tissue formation was hardly visible, and only few fiber 


detected. these sxnetomes being related to the vessel 


On the other hand, im the lower 


walls surrounded and separated the endothelial channels and the larger vessels, and 


the single bards were broader than even th. wmnens of the lar@er vessels 


knob wher tissue, the connective tisste 


2 
4 
P the tur 


RADOS—HEMANGIOBLASTOMA OF RETINA 65 


The dilated vessels, which constituted the changes in the nontumorous part of 
the retina, were similar to those described in the first case. The pigment epithelium 
layer disappeared in the tumorous parts, and the tumor was adherent to, without 
infiltrating, the underlying choroid 

The subretinal transudate contained small amounts of cholesterol crystals, their 
number being less impressive than in the first case. The changes in the pigment 
epithelium, on the other hand, were much more conspicuous im the secoral case, 
The pigment epithelium layer was discontinuous and extremely polymorphic, The 
single layer of cells was frequently replaced by a multiple layer, with the formation 
of large islands and cell tubes. The content of pigment varied greatly —overpig- 
mented, poorly pigmented and almost unpigmented varieties being in close contact. 
The subretinal transudate contained occasionally enormous numbers of desquamated 
and proliferating cells, not only adjacent to the tumor but also in the distant parts. 
Their similarity to clements of the pigment epithelium was unmistakable. Their 
size occasionally appeared greater, a difference which is explained by their being 
freely suspended and not subject to the pressure of the normal pigment epithelium 
The cells contained usually one, occasionally pyknotic, nucleus, but infrequently 
large giant cells with numerous nuclei were encountered. 


In both cases the tumors were intraretinal and of capillary angioma 
type with endothelial proliferation and sproutings and the presence of 
cystic cavitie?, In the first case, the subretinal transudate was 
extremely rich in cholesterol crystals; in the second, the number of 
these crystals was negligible, but the transudate exhibited large num- 
bers of swollen, desquamated and proliferating pigment epithelium 


derivatives, corresponding to the ghost cells. In the second case the 


hyperplasia of the connective tissue elements between the capillary loops 
was extremely marked. 
(To Be Continued) 


PERICENTRAL RING SCOTOMA 


MARION STOLL, PhD 
CHARLOTTE, WC 


N A REVIEW of the visual field records of some 3,000 cases 
accumulated at the Charlotte Eye, Ear and Throat Hospital since 
1928, it was observed that these included a surprising number of cases 
of pericentral ring scotomas.’ Larger ring scotomas, of the sort familiar 
in retinitis pigmentosa and of the nerve fiber bundle type, appeared less 
trequently This is certainly due largely to the fact that visual field 
studies were not made routinely. When the diagnosis was obvious and 
isual held studies could be expected to contribute little, if anything 
oncerning the prognosis or progress of the disease process, field studies 
were omitted Many patients with retinitis pigmentosa, for mstance 
were seen without field studies being made Patients referred for 
onsultation, and those whose symptoms were not explained by oph 
thalmescopic Gr refractive findings, were sent for field studies when 
possible. Moreover, repeated field studies were made only when they 
could be expected to yield significant evidence of change, as in glaucoma 
optte neuritis, retinitis and other changing conditions 

Chis selective procedure may be responsible in large part for the 
relative frequency with which these pericentral ring scotomas have been 


tound, but it is probable that another factor is also present. So far 


is | 


im aware, none of the familar texthooks has indicated the desirability of 


searcl ity ior scotor 


of this type or has described technics for finding 
then They will not be revealed by methods which are adequate for 
most other purposes 

ti 


Traquair * mentione: at ring scotomas of the zonular type which 


not he lines ot the nerve bundles hay he closely around 


Throat Hospital 


Bender, M. B., and Teuber, HI Ring Scotoma and Tubular Fields: Their 
“ignifcance in Cases of Head lr wy Arct Neur & Psychiat 56: 300-326 (Sept 
194 Other authors cited Nicoletti (Nicoletti, G.: Sul comportamento e significate 

mm te toma anulare nelle affezioni delle membrane interne dell’ occhi 
lel nerve atti ci ottal. clin. ocul. $4:879-924, 1926) as reporting only 33 


cases of ring scotoma, mcluding the nerve fiber bundle type. in a series of 
10,000 cases. Bender and Teuber also included a comprehensive bibliography and 
i general review of the subject of ring «cotomas 

2. Traqua HM An Introduction to Clinical Perimetry, ed. 4, London 
Henry Kimptor 1942. Frequent references to the possible occurrence of «mal! 


ting scotomas accompany i pathologic comdrtions 
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the fixation point, but he did not continue the discussion. Others, 
writing of ring scotomas, have been concerned mostly either with scotoma 
of nerve fiber bundle type or with larger ring scotomas, which may be, 
in part at least, of functional origin or which have been found in an 
unexpected association.® 

Only Fuchs* seems to have paid especial attention to scotoma of 
the type discussed here, that is, narrow ring scotoma closely surround 
ing the fixation point. He discussed 3 cases, 2 of his own and a third 
reported by another ophthalmologist. This German article has probably 
escaped the attention of most American ophthalmologists; otherwise. 
data from these files suggest that fairly numerous additional cases might 
have been reported by this time. Fuchs's paper, to be abstracted later, 
suggested that scotomas of this type may be found in cases which come 
up for litigation, since the scotomas he reported were all of traumatic 
origin. Only a few of our cases are of this sort, but search for such 
scotomas seems indicated in cases of traumatic accidents in which the 
eve has not necessarily appeared to be involved but in which visual 


omplaints have developed afterward 


Strauss and Savitsky “ also cited mstances of ring scotoma associated 


with head injury. In a case which they described the ring was much 
broader than those considered here, but their call for recognition oi 
the fact that physiologic disturbances may occur without definite organi 
lesion and their discussion of the vasomotor instability which may follow 
trauma seem significant in relation to cases of this type 

rhese considerations have led to the report of the following data in 
spite of obvious inadequacies. None of these cases was studied with 
the intention of reporting it. They have all been seen by busy oph 
thalmologists,’ who habitually record only essential data. The history 
has sometimes been gleaned from letters of referring physicians. In 
spite of these deficiencies, the data seem sufficiently suggestive to warrant 
presentation. It may be hoped that more definite studies will be reported 
later. 

3. Strauss, 1, and Savitsky, N.: Head Injury: Neurologic and Psychiatric 
Aspects, Arch. Neurol. & Psychiat 31:893-955 (May) 1934. Feigenbaum, A., and 
Kornblueth, W.: Paralysis of Convergence with Bilateral Ring Scotoma Following 
Injury of Occipital Regions, Arch. Ophth. 35:218-226 (March) 1946 

4. Fuchs, A.: Ueber kleinste dauernde Ringskotome nach Verkehrsunsfallen 
und parazentrales Skotom nach elektrischer Obrpriifung, Klin. Monatsbl. f. Augenh 
91: 20-30, 1933 

5. Dr. Henry L. Sloan, Dr. Frank C. Smith and Dr. Ruth Leonard, of the 
Charlotte Eye, Ear and Throat Hospital, made this study possible by permitting 
use of their ‘diagnostic notes and contributing helpful comments 
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PLOTTING OF SMALL PERICENTRAL RING SCOTOMAS 


The ring scotomas reported here vary in width from 1 to 15 degrees 
The larger ones might be described as central scotomas with spared 
islands at the fixation point. Those with a width of 1 to 3 degrees are 
more obviously rings. It is these which Fuchs described and which are 
most likely to be missed in routine mapping of fields 


The old oxxtel Ferree-Rand perimeter with the 30 degree round tangent screen 
attachment is regularly used at the Charlotte Eye, Ear and Throat Hospital in 
checking felds. This has a fixation control which subtends an angle of about 2 
degrees. The control on the American Optical Company instrument is of about 
the same size When meter tangent screens are used, the absolute size is often 
sumiar, making the angle subtended less. This feature would apparently make the 
latter more suitable for detecting scotomas of this type 

Uniess these scotomas are specifically searched for, they are likely to he missed 
even with the smaller fixation devices. This is because the test object is approach 
ing the end of ite excursion when it is brought from the periphery mto the region 
of the seotoma: decrease in brightness, blurring or disappearance of the target is 
less likely to be noted or reported in these circumstances. Also. the patient will 
report that the target is clearest when fixated except in the relatively infrequent 
cases im which an absolute ring scotoma is superimposed on a relative central! 
scotema, Ruling out a central seotoma by a question on this point will not eliminate 
the possitulity of a small ring scoterma. It seems likely that many more scotomas 
of this type ought be found if they were carefully searched for‘ 

Because of the sparing of the foveal region, it is possible to use a very small 
target for fixation im these cases. My procedure has been to use one cf the smal! 
test objects (usually the 44 degree target) and, asking the patient to look directly 
at that, substitute it for the regular fixation device for the moment. The actual 
test object ts then brought slowly toward this substitute fixation control from points 
about 10 degrees out in various directions. Blurring, followed by clearing, as the 
test obpect ts browght m from all directions, indicates the presence of a ring scotoma 

Limits of the scotomma can be verified by moving the target outward This 
check ts espectlly rehable for determining the outer limits. It is somewhat less 
satistactory with respect to the immer limits because of the natural decrease in 
definition associated with centrifugal movement 

The object will appear less bright, dim or blurred in a relative ring scotoma 
When it actually disappears im the ring, forming an absolute scotoma for that test 
byect, limits are of course determined with more accuracy. It is desirable, but not 
always feasible, to use mereasingly sensitive test objects until one is found for 
which the scotoma is absolute. When the ring is narrow, decreasing contrast by 
substituting a white test object on light gray, or a green on light gray. for the 
customarily used white on black may reveal an absolute scotoma for the new test 
ebyect. At other times, such substitution may suffice only to indicate more definitely 
the muner limits of the scotoma, for the sensitive test object may not be an adequate 


stimulus beyond the outer limits of the ring. The important thing in any case is to 


®& Dr. Margaret Monroe Smith is responsible for finding many of the scotomas 
reported in this series. My own search for such scotomas was stimulated by finding 


m the files those which she had plotted. Roth of us are aware. from personal 


experience, of the ease with which such scotomas may be missed when no special 
search made for ther 
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determine the form of the scotoma and to gage its density as accurately as necessary 
tor purposes of record and comparison with subsequent tests. 

In the cases reported subsequently, rings were frequently indicated with more than 
one test object. Because of limitations of space, only the least sensitive target is 
usually indicated. Sometimes a relative scotoma was demonstrated for 1 degree 
and continued to be relative, not absolute, for more sensitive objects. In other 
cases no report of blurring could he elicited with larger targets, while smaller or 
more sensitive ones (reduced contrast) yielded definite evidence of the scotoma 
It is imperative that the central area be explored with a variety of test objects if 
ring scotomas are to be found in all cases in which they may be demonstrable 

Important items to remember are: 1. Acuity may be normal, or nearly so, in 
the presence of a ring scotoma. 2. Objects may be reported as clearer when fixated 
than when in any other part of the field; a careful investigation of the paracentral 
region is therefore necessary to rule out small ring scotomas. 3. The range of 
investigation must be limited to the paracentral region during this search to assure 
the reporting of significant changes in the appearance of the test object. 4. Because 
the ring may be superimposed on a relative scotoma mvolving the center, a report 
of central blurring does not necessarily exclude the possibility of a ring scotoma 
which may appear as an annular area of greater blurring or disappearance 


DATA FROM THE FILES OF THE CHARLOTTE EYE, EAR 
AND THROAT HOSPITAL 


\ survey of the more than 3,000 cases in which visual field studies 
are recorded im the files of the Charlotte Eye, Ear and Throat Hospital 
revealed 34 cases of rmg scotomas with centers of about | to 4 degrees 
radius and widths of less than 20 degrees. King scotomas of the nerve 
fiber bundle type usually showed a larger central area spared with inner 
limits at approximately the inner limits of the blindspot. The ring 
scotomas of retinitis pigmentosa also tend to be much broader than those 
included in this series. In only | case of retinitis pigmentosa in these 
files was the central area reduced to the extent to which it was reduced 
in the cases reported here. In that case a peripheral area some 30 
degrees out was also preserved to maintain the ring form. In several 
cases reported in this group the ring form appeared on only one occasion 
during successive examinations. Data in these cases indicate that the 
ring may be demonstrated at some stage of development or regression 
of the pathologic process, while earlier or later examinations fail to 
reveal it. In cases of the type reported by Fuchs, the ring form may 
sometimes represent the severest stage of involvement; in others, the 
ring appears to be formed by a clearing of the central area in an estab 
lished central scotoma, 

Review of the data in these cases of complete ring scotoma indicated 
that in some additional cases scotomas were present which might properly 
he regarded as remnants of ring scotomas. Two cases of this type are 


discussed, as well as a thrd, in which a half-ring seemed less probably 
representative of an earlier complete ring. 
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Phe cases here presented tend to fall into two groups without clear 
distinction. In the first group, the ring is narrower and essentially 
symmetric around the center. None have been included here (table 1) 
m which the area of blurring appeared to extend beyond 10 degrees at 
any time. The scotoma found in case | (fig. 1.4) is fairly typical for 


Taste |—Deta on Cases with Narrow Ring Scotomas 
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FUCHS’S DISCUSSION OF RING SCOTOMAS IN TRAUMA 


Cases in this series which appear similar to those described by Fuchs 
are included in the first group. The traumatic histories in these cases 
do not support Fuchs’s humorous comment that such scotomas have 
been demonstrated as sequelae to traffic accidents involving different 
types of vehicles, but the scotomas show characteristics which he 
described clearly (1933).* An abstract of this paper follows. 


lhree cases are presented which represent an apparently infrequent, but prac- 
tically important, type of ocular damage associated with relatively mild contusion 
of the skull 

An airman aged 30 sustained a wound in the forehead in an airplane acendent 
was not unconscious. The eye was apparently not involved. Two days later he 
observed a black spot in front of the right eye. This became gray and remained 
so. Eight weeks later he consulted Fuchs. The right fundus appeared normal with 
ordmary light, but red-free light revealed foveal changes. Three very small whitish 
spots suggested beginning “honeycomb macula.” Study of the fields revealed a 
scotoma extending 2 degrees below the fixation point. A year after the accident 
the positive scotoma had become a delicate gray veil. The fundus was unchanged 
The visual field now showed a small ring scotoma 

A man aged 25 was injured in an automobile accident a year before Fuchs saw 
him. He was not unconscious and the eyes were not apparently injured, but the 
whole face and neck were hemorrhagic. He soon noted that he could not see in a 
small ring-shaped area around the left fixation point. The visual field of the right 
eye was normal. The left showed a scotoma in the form of a very smia!! ring 
surrounding the fixation point. When the patient looked at a long word in Jaeger 
4 type at 30 cm., he could see the three middle letters, but three on either side 
were not visible 

These 2 cases are so similar that a typical injury was suspected. Search oi 
the literature revealed a third case, reported by Wisselink.* A policeman fell with 
his horse and noted immediately that all objects were seen as through a cloud 
The following day he saw dark spots before both eyes and could not read. There 
was a small hemorrhage halfway between the macula and the papilla in the right 
eye. In the left eye, the immediate neighborhood of the macula was gray. Two 
weeks after the accident a radially streaked scotoma was demonstrated around 
the fixation point for the right eye. In the left eye there was a 7.5 degree central 
scotoma, In the following days the center of the latter cleared, leaving a ring 
scotoma, which gradually became smaller 

Fuchs stated that this case was very similar to his first case, although the 
latter required more than a vear for the center to clear. In this case, also, there 
was a blow to the head, but no real trauma to the eye 

Fuchs summarized his observations essentially as follows: The characteristic 
ot the cases presented here consisted in the appearance of a very small contentric 
ring scotoma, which manifested itself sometimes soon, sometimes only later, after 
an accident when neither external injury to eye nor severe head injury, such as 
basal fracture, was present. Ophthalmoscopic examination revealed minimal 
changes, the fundus often appearing normal with ordinary light 

Fuchs suggested that the phenomenon might be explained as representing 
minimal lesions of separate small portions of Henle’s nerve fiber layer. This would 

7. Wisselink, G. W.: Ein Fall von traumatischer Erkrankung der Macula lutea. 
Klin. Monatsbl. f. Augenh. 43:385-391, 1905; cited by Fuchs.* 
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explain why the positive scotoma does not appear immediately, why no blood is 
seen with red-free light, why metamorphopsia may be reported and why improve 


mem occurs with resorption of the edema. The ring form als 


, Suggests a lesion 
of Henle’s fibers, because this layer, as a consequence of the 


long course of the 
loose fibers, is less firm than other structures, and because these long fibers are 


tet present exactly at the foweola, where vision can agam recover 


The 3 cases presented by Fuchs show several characteristics in 
common with cases to be presented below. In not all these cases was any 
history of trauma present; those in which it was are discussed first 


TRAUMA IN THE CHARLOUTTI SERIES OF RING SCOTOMAS 


In 5 cases in the group presented here there was a history of trauma 


In 3 of these cases the association of trauma and visual loss appears 


clear 


Case} \ man aged 41 was referred here three months after he had been in an 
automottle wreck The referring physician «tated 


“He was in automohbil reck 


Representative ring scotomas (case 1), narrow ring 


tive to absolute, for the 0.17 degree target and for the 
gray There was a history 


scotoma, relia 
4 degree target on light 


of trauma. The other eye was normal A. ¢ 


broader ring scotomas for the 0.17 degree target 
somtoma tor the left eve 
optic nerve atrophy 


(case 
The blindspot is included in the 


but not m that for the right The case was one of primary 


some time ago and he complains of seeing a black ring im the eve. I have 


m the eve 


heer 
unable to find anything organically wrong He has a refractive erro: 
but his vision and visual field were as good in this eve as in the other.’ 
phthalmologist reported the finding of 


a ring scotoma 
(hg. 14) and added, “We also see changes around the macula of the injured eve 


ave followed a hemorrhage or edema. Above the optee disk extending 


1p and in, 1 an area of opaque nerve fibers. Vision in each eve is 20/25. This 
damage could have resulted from the accident.’ 


In reply, the consulting « 


which may 


The patient was seen again thirty-three months later He reported ditheulty 
was 20/20 im each eye 
were indicated 


the left macula No test of the visual 


m reading at night. Vision for distances Hypermetropic 
correction and \ note recorded “round lesion at 


helds was made at this time 


reaching addition 


Che patient's report of a positive ring scotoma, confirmed on exami- 
nation of the fields, combined with slight evidence of 


macular changes 
and good acuity, are all similar to data reported by Fuchs. In this case 
a diagnosis of macular retinitis was recorded 
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In the other 2 cases the involved eye, or at least the tissues around 
it, were evidently injured at the time of the accident. 


Case 2.—A girl aged 12 was first seen six weeks after she had fallen downstairs 
and reportedly had hurt her left eye. A later note stated that she did not hit her 
eye. When seen, she had a bruise on the temple over the left eyebrow. She reported 
that after the accident she could see nothing for twenty-four hours and very little 
for two or three days-——this apparently referred to the left eye. There was no 
pain in the eye, but it was swollen shut at the time 

Vision under cycloplegia with a correction of +0.50 sph. — +0.50 cyl, axis 0 
for each eye was 20/16 in the right eye, and 20/74 in the left eye. The ophthal 
mologist recorded: “The media are clear. The fundi are normal in appearance 
(no sign of injury).” On the following day, examination of the nose and throat 
showed infected tonsils and adenoids, but otherwise there was nothing pathologic 
Ethylmorphine hydrochloride (Dionin) was prescribed, and vision improved to 
about 20/20 after two weeks. Nine months later it was 20/30 with correction, but 
a year later it was approximately 20/20. Minor variations from these figures were 
recorded at different times. Vision in the other eye was consistently better than 
20/20, but here also minor variations were recorded 


Fig..2.—Ring scotomas with history of trauma i (case 2), scotoma plotted 
with the 0.17 degree target about a year after the accident. 8B (case 3), relative 
seotoma for the 0.17 degree target. The outer limits for 0.17 degree object on light 
gray and the ‘4 degree green target are at the inner border of the scotoma. The 
helds were taken fifteen months after injury with a BB gun. C (case 4), asym 
metric ring scotoma for the '4 degree target \ needle had hit the eye three 
months earlier, with later fungous mfection 


Studies of visual field were made on five different occasions by Dr. Margaret 
Monroe Smith. The first, made on the day after the patient's first visit to the 
hospital, showed a central scotoma of about & degrees radius for a 4% degree white 
target on light gray. A note added that green was not recognized. Two week later the 
| degree green target was named correctly. The same scotoma was found nine 
months later, but three weeks after this it was smaller and less dense, with a 
radius of 2 to 4 degrees. The patient was now able to see the 0.17 degree object on 
light gray at times. ©ne month later a small ring scotoma was demonstrated, 
apparently with the 0.17 degree white target on black. There was a central spared 
area of about | degree radius (fig. 2.4). This test was made approximately one year 
after the accident 


As in | of the cases reported by Fuchs and in others reported in 


this series, the area of first involvement does not appear to coincide with 


any part of the final ring scotoma. Fuchs suggested that this might 
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represent a shift im fixation 


Chis explanation may be correct, but if the 
defect is due to vascular 


disturbance actual shifts m the area of involve 
nent may sometimes be expected 


Case 3A boy aged 12 had had the right eye injured with 
months before coming to the hospital 


patrent were recorded 


a BB gun fifteer 
No details beyond this statement by the 
The left eye was normal. with corrected acuity of 20/20 


In the right eye ophthalmoscopic examination revealed slight pallor of the disk 


with scattered pigment dots. Vision 
axis W was 
a ring scotoma (hg 28) relative for the 0.17 
2 to § degrees 


with the entire retina granular and thinned 
with a correction of +0.75 cyl Study of visual fields showed 
degree object, which extended fron 


The 0.17 degree target on light gray and the ¢ degree green target 
4 


showed outer field limits econeiding with the limits of the spared central island 


The paucity of data makes this report far from definitive, but the 


relatively rare ring scotoma associated with 


a history of trauma more 
than a year earlier is consistent with Fuchs's fine 


lings and with other data 
reported here 


In the follow ing 


2 cases the history of trauma may 
that the 


justily a 
injury accounts for the appearance of 


a ring scotoma, but 
complicating factors invalidate any definite 


conclusions of this sort 

Case 4 \ woman mill worker reported that 
the lower part of her eyeball. There was “quite a little bleeding.” The third dav 
after the accident she had a temperature of 102 | 
which continued for two weeks. The 


a needle had broken off and hit 


accompamed with vomiting 
left eye was said to be almost completely 
blind during that time When she was first seen by 


an ophthalmologist, five days 
atter the accident 


a conjunctival membrars 


Was observed Subsequently, the bulbar 
conjunctiva became 


involved, and beginning keratitis developed 


\ fungous infec 
hon was finally determined to be responsible 


The patient was first seen here three months after the 
(hg £0) was mapped one week later No other 
but a note recorded that the righ 


accident. The ring scotoma 
studies of the fields were mack 
tt eye was normal 

Case § A woman aged 58 gave a history of hay fever 


uremic 
The report adds that she had been struck on the head five years earlier There is 


nothing further in the notes t imdicate whether she ass tated thus with her visual 
diffe ulties Ketinal changes, more pronounced around the disks” was noted or 
the first examination Three mont! later, when the fields were plotted, the con 
ment was No definite anges at the maculas.” Small ring scot: mas were 
lemomstrated with the 4 degree white object on light gray for each eve ( 


orrected 


was about Ww each eve wetty -one months later 


the ophthalmoscopic note stated, “Marked retinal changes around the lisks and 


WAS as good 


naculas, lenticular opacitie vitre pacities arterioscler 


in the last case the data suggest a vascular origin, b 


the reporte d tratumna 


ut possible asso 
annot certainly be excluded 
concerning the part plaved by 


tatron wath 


Fuchs's vpothests Henle’s fiber laver 
evelopment of the ring scotoma 1s mteresting, but possibly less sig 
mftcant than his comment that some patients show especially vulnerable 


retinas or especially easily torn blood vessels. It is unlikely that blood 


vessels were actually torn in these cases, for a hemorrhage was noted 
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only once; in the others blood could not be seen with the red-free light, 
as Fuchs pointed out. This suggests the alternative hypothesis that the 
shock may have produced a functional disturbance of the vascular system 
which manifested itself as failure of blood supply through the terminal 
retinal arteries. Strauss and Savitsky * called attention to similar dis- 
turbances in their discussion of head injuries. The ring form of the 
scotoma would be anticipated from this hypothesis also, and it seems in 
harmony with the conclusion that nontraumatic ring scotomas discussed 
in the following series may represent retinitis of angiospastic origin or 
comparable vascular disturbance. Further discussion of this point 
follows later 

It cannot be concluded from this discussion that the ring form is 
especially characteristic in ocular disturbances following trauma. A 
careful search in some other cases in which a similar history and com- 
plaints were recorded has failed to reveal this form, although evidence 
of blurring or micropsia in restricted central areas has been elicited. The 
importance of the ring form in these cases may lie in the fact that it more 
clearly indicates the mechanism responsible for the visual disturbance, 
and that it may less readily be discovered because of the associated good 
acutty and its limited extent into the periphery. 


SMALL RING SCOTOMAS IN MEN WITHOUT HISTORY OF TRAUMA 


Che group of patients who showed similar small ring scotomas with 
out a history of trauma have been separated with respect to sex and are 
discussed with special emphasis on age. This was suggested by the 
idea that, again, spasm or failure of adequate supply in the small terminal 
retinal vessels may be responsible for the disturbances demonstrated 

Some time ago, Horniker* suggested that most of the conditions 
which were observed in the fundr in these cases may represent different 
manifestations of disturbance of blood supply through the small terminal 
retinal vessels. Besides indicating how the different changes in the 
macula may develop as consequences of the same basic deficiency, he 
supported his thesis with evidence that in many cases there were 
additional signs of an angioneurotic disposition. Entoptic observation 
also indicated that spasm of the small vessels accompanied the effects 
observed 

Gifford and Marquardt® referred to Horniker as responsible for 
the term “central angiospastic retinitis,” which they modified by substi- 


8. Horniker, F.: Bemerkungen zur Arbeit von D. Sakoe Kitahara “Ueber 
klinische Beobachtungen bei der in Japan haufig vorkommenden Chorioretinitis 
centralis serosa,” Klin Monatsbl f. Augenh. 97:345-362, 1936. Here, Horniker 
reviews the arguments which he presented in more detail in an earlier paper 


9. Gifford, S. R., and Marquardt, G.: Central Angiospastic Retinopathy. Arch 
Ophth. 21:211-228 (Feb.) 1939 
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tuting retinopathy to eliminate suggestion of an inflammatory origin 
They described this as a type of retinopathy affecting young or middle- 
aged adults, especially men, who show no generalized hypertension 
The macular region seems to be affected almost exclusively. Spasti 
contraction of the smaller retinal arterioles or capillaries supplying this 
region affords the best explanation in these cases, they maintained, sup 
porting their view with a brief and cogent summary 

Ome ot the fields illustrating this paper by Gifford and Marquardt 
(thers fig. 5, page 224) apparently shows a ring scotoma of the type 
which is under discussion here. The upper field was also involved in 
this case, but a clear area separates the more peripheral scotoma from 
the central ring 

Walsh and Sloan '* described an apparently similar group of 3 cases 
m which duplication of the narrow beam of the Friedenwald oph 
thalmoscope indicated separation of the retina in the macular region 
They described this as idiopathic flat detachment of the retina and sug 
gested that the condition might occur fairly frequently. They found 
transient hypermetropia associated with the macular swelling. Positive 
scotomas and micropsia were also noted. Walsh and Sloan drew no 
definite conclusions concerning the etiology, but they suggested the pos 
sibility of a circulatory origin, angioneurotic or perhaps allergic. 

Harrington '' has recently called attention to functional narrowing 
of retinal blood vessels as the basis for similar pathologic manifestations 
He was one of the group of Navy medical officers who collaborated with 


Cordes in a study of the central retinitis '? 


which appeared relatively 
frequently im young naval personnel. The conclusion reached in this 
study was that the condition corresponded closely with the central serous 
retinopathy of Duke-Elder '* or with the central angiospastic retinopathy 
of Gifford and Marquardt. Investigation of possible peripheral vascular 
disease and angiospasm was recommended in an attempt to determine the 
cause of this condition. In his later paper, Harrington indicated that 
further study had convinced him of the significance of angiospasm as 
the precipitating cause. Clinical evidence of vasoneurotic diathesis was 
found im all cases, and all the patients reported experiences which pre 


sented excessive stimuli to the autonomic nervous system. Psychic and 


10 Walsh. F. B., and Sloan, L. I Idiopathic Flat Detachment of the Macula 
An 1 € 19: 195.208, 

lt Harrimeton, DO The Autonomic Nervous System in Ocular Diseases 
Am. |. Ophth 28:1405-1425. 194 

12 Cordes, F. ¢ \ Type of Foweo-Macular Retinitis Observed in the U. S 
Navy. Am |}. Opbth 27:803-816, 1944 


13. Duke-Fider, W. S.. Text-Book of Ophthalmology, St. Louis, C. V. Mosby 
( ompa 


#4 
=" 
| 
| 
j 
| 
| 
| 
3 
| 


STOLL—PERICENTRAL RING SCOTOMA 77 


emotional trauma, exposure to extremes of temperature and excessive 
cigaret smoking were interpreted as factors in precipitating angiospasm 
in persons with unstable autonomic nervous systems. Thus, Harrington 
presented excellent support for the views expressed by Horniker and 
developed by Gifford and Marquardt. In addition, he related these 
views to concepts becoming more familiar in psychosomatic medicine, 

Evidence in the cases to be cited is inconclusive, but there are indi- 
cations that many scotomas may belong to this group. The manifestations 
here have been less severe, at least at the time when they were seen, but 
no patient had encountered the extreme conditions which Harrington 
regarded as precipitating factors in his series 

In the present group, in which there is no definite diagnosis, with 
only a note of macular changes, acuity is frequently near normal. More 
detailed descriptions of these macular changes might have been made 
with the instruments which Gifford and Marquardt indicated are indis- 
pensable for complete appreciation of the picture, that is, red-free light 
and the Friedenwald or binocular ophthalmoscope. Walsh and Sloan 
also indicated need of one of the latter instruments for recognition of 
idiopathic flat detachment of the macula, and Fuchs found red-free light 
essential for observation of the macular changes which he reported 

Linuitation of this study to cases in which there was a ring scotoma 
may be equivalent to selection only of the less severe cases of central 
angiospastic retinopathy in which recovery was in progress when the 
ring scotoma was demonstrated. Cordes’ report makes no mention of 
ring scotomas. His observers noted central scotomas, usually varying in 
extent from \% to 3 degrees and of constant size for different test 
objects. In severe cases, one observer found more extensive scotomas, 
with vision reduced to light perception. When vision improved to 20/20, 
scotomas were not demonstrated with the 1 mm, test object at 2 meters, 
even though there appeared to be a hole at the macula. Harrington's 
later report indicates that metamorphopsia was frequently demonstrated 
in these cases. Data in the present paper seem to suggest that small 
ring scotomas, partial or complete, and perhaps relative, might be found 
in some of these cases if specifically searched for 


The 5 men who showed narrow ring scotomas with no history of 
trauma were 37, 39, 39, 41 and 67 vears of age at the time the scotoma 


was plotted. The 4 younger men showed the defect in one eye only ; the 
oldest had a central scotoma in the second eye. As indicated later, 
the next older man had known that the affected eve was inferior for 
many vears and was not aware of any change in it, The fact that he 
was in the age group described by Gifford and Marquardt at the time 
the scotoma was plotted appears to be fortuitous. The 5 cases are 


discussed in succeeding paragraphs with available details 
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Case ¢ The youngest man in this group gave a history which clearly indicated 


vascular spasm as the origin of the ocular involvement. Five days earlier, afte: 
4 trshang trip, he had had a dizzy spell, and vision in the right eye suddenly went 
at. Edema of the retina of the right eye. temporal side, was observed. Uncorrected 
vesson was 20/100, and a ring scotoma was demonstrated with the 1 degree test 
iyject (fig. 44). The patient was hospitalized, treated and discharged after 
tonsillectomy. Sixteen day» after his first visit the edema was gone A week later 
vision was 20/70. Two months later, vision was 20/40, arid the field was mapped 


tor the second time (fig. 48). Remnants of the ring scotoma remained. For the 


| degree target only about a quarter of the ring remained: about a third was 
lemenstrated with the 0.17 degree target. After another two months uncorrected 
vision was again 20/40, and was corrected to 20/25 with —0.25 cyl. axis 180. Ar 


this time no indication of the scotoma was found even with the 0.17 degree target 


m light gray or with 4 degree colored targets. In a letter to the referring physiciar 


big. 3 Small ring scofomas m men with no history of trauma i (case 7 


absolute ring scotoma tor the | degree target superimposed on a relative central! 
cotoma, #8 (case 8), ring scotoma for the 0.17 degree target, which disappeared 
two weeks later. (© (case 4), scotoma for 0.17 degree target. [), (case 10), abso 
ute ring scotoma tor | degree target superimposed on a relative central scotoma 
nm the lett eve The right eye shows central scotoma with eccentric fixation 


written soon after the patient's first visit, a ciagnosis of central serous retinopathy 


was suggested, with arterial occlusion mmdicated as the probable caus 


Case 7.—-The patient was 31 when he was first seen. He reported that visi 


nm the left eye had been blurred for six months. He had been under treatment. bu 
viesom was 20/400 at this time \ chagnosis of retinitis was mark \ vear 
vision in the lett eve was 20/25 with the cycloplegic correction of —0.75 sph 
cyl axis & Seven years later visitor was corrected 
175 sph 0.50 cyl, axis ©. “Old central choroiditis” was noted at this time 
The right required the same correction as om the previous examination 
| 
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Fields were first mapped at the time of the last examination. In the left eve 
there was an absolute ring scotoma extending from 3 to 5 degrees for the | degree 
test object, which was seen blurred in the relatively clear central area (fig. 3 4) 
The patient complained of metamorphopsia in the scotomatous area. 


It is a little difficult to explain the 20/25 vision recorded on two 
oceasions for this eye in 1941. Does it mean that the retinitis had cleared 
up, to be followed by choroiditis at some time between 1941 and 1948, 
or may this represent a recurrence of a condition similar to that described 


Fig. 4.—-Clearing and partial ring scotomas. 4, 8B (case 6), ring scotoma (rela- 
tive) for | degree target in the right eye. A partial ring was found three months 
later. C,L),E (ease 11), scotoma for the 0.17 degree target (C), which broke up 
four days later (D), remnants of ring indicated by blurring of 0.17 degree target 
six months later (FE). F, G (case 12), partial rings for 0.17 degree target on light 
gray in both eyes. //,/ (case 13), scotoma below center in left eye and half-ring 


below center in right eye for the 0.17 degree target and the 4% degree white and 
colored targets 


by Gifford and Marquardt or Walsh and Sloan, with permanent residual 
damage after the last attack? The change in refractive error can hardly 
represent relative hypermetropia during an attack, in view of the fact 
that maximum vision was obtained with the lower minus lens, and the 
eve appeared quiet at that time. 
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Case &—This case presents some pomts of similarity, although the diagnosis 
recorded was retrobulbar neuritis. The patient came in requesting a check to see 
whether his glasses were correct. They had been prescribed elsewhere a month 
earlier. The correction, checked with cycloplegia as +025 sphere for the right eye 
amt +0.75 sphere for the left eye, yielded vision of 20/16 and 20/39, respectively 
Some central blur was noted in the left eye, but no formal field was recorded. About 
four weeks later, vision was 2/16 in each eye. At this time a ring scotoma was 
plotted (fig. 34). This had disappeared fwe weeks later 

The patient returned five times during the succeeding seven years, with m 
serious complaints and no indication of pathologic condition. Vision was always 
/15S of better Six years after the first visit he was wearing a correction of 

0.25 cyl, axis 180 for the right eye and -—0.S0 cyl, axis 180 for the left cye, with 
+075 D. addition. Manifest refraction was found to be +025 cy!l., axis % for each 
eve, and an addition of +100 D. was prescribed. It is not clear just when he had 
eceived the previous glasses, but it may be significant that both these and the sub- 
sequent examination indicated an appreciable decrease in the hypermetropia of the 
leit eve since the earlier examination This recalls the temporary increase in 
hypermetropia noted by Walsh and Sloan in their cases of idiopathic flat detach- 
ment of the retina 


In the absence of the typical history of sudden and severe loss of 
vision in retrobulbar neuritis and with regard for other indications m 
this case, it is possible that the original diagnosis might well be revised 
Since the eye was not examined with the Friedenwald or the binocular 
ophthalmoscope or with red-free light, it is possible that minimal macular 


changes may have escaped attention. Fuchs; Gifford and Marquardt, 
and Walsh and Sloan all indicated that at least one of these devices was 


essential for recognition of the details which they described 


Case 9——The patient, an intelligent man, remarked that vision his leit eye 


had always been poor. The first record, when be was 16 years of age, gave mild 


suppert to this view, for acuity was 20/15 in the right eye and 20/20 in the leit eye 


The ophthalmologist noted “clear foveal reflexes.” Fields were plotted only at the 


tume of his last examination, when he was 41. Corrected vision was then 20/2042 


in the right eve and 20/25 in the left eye At that time the ophthalmologist com 
mented There may be slight changes at the left macula.” A small ring scotoma 
‘3 ~as demonstrated im this eve with the 0.17 degree test object (fig 3 ¢ 

| Fuchs's method of demonstrating the defect with a reading card was also tried iz 
this case. The American Optical Company's near pomt card was used. When 
p the patient. wearing his correction, fixated an FE on the 14/28 line at 33 cm., he 


reported that the characters immediately adjacent to the one fixated faded out 
ahile those beyond appeared stable The same difficulty was noted when the card 


was turned so that the line of /'s was vertical 


Case it This patient, the oldest man in this group, was 67 years of age whet 


he scotoma was demonstrated He reported that his vision had been failing for 


shout eizhteen months. The mght eye had seemed worse at first, but now both 


eves were about the same, he thought. Both eyes showed incipient cataract, and 


the arteries in both were noted to be very small. The right eve showed a hemor 
rhage at the macula. Exudates and hemorrhage at the macula were noted in the 


eit eve An absolute ring scotoma, superimposed on a relative scotoma, was 
> a 


mapped in the left eve with the | degree test object; that is, the object was seen 


when fixated, but it appeared less clear than in the area outside the ring. This is 
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consistent with the low vision recorded, 7/200 corrected. In the right eye, the 
anomalous position of the blindspot indicated a shift in fixation to avoid the central 
scotoma, which was plotted above the fixation point (fig. 3D, FE) 


Case 10 again indicates the association of a small ring scotoma with 
vascular disturbance; in other respects it is quite different from the 
preceding cases. Case 9 resembles the others with respect to the trans- 
parency of the scotoma in association with relatively high acuity and 
the fact that the condition was monocular. With no clear indication of 
age of onset or cause, the chief interest here lies in the fact that the form 
of the scotoma was also indicated with a suitable reading card. 

In addition to the cases just mentioned, in which the ring was 
complete, there were 3 cases of men who appeared to have partial ring 
scotomas similar in breadth to those described above (table 2). Fuchs 


Taste 2.—Deta on Cases with Partial Ring Scotomas 


Approaimate 
Visual 
Acuity History and diagnostic Notes 
20/25-20/)6 Slight changes at left inacula when seotoma 
wes plotted; fundus “practically sormal” 
six mouths later 
20/16 Superficial streaks in retina; one month 
later, hemorrhages gove and «ight edema 
aimost gone 


apperentiy vormal, binocular seoto 
mas Suggestive of eclipse scotomas 


20/40, Partial ring plotted as complete ring broke 
uncorrected up, central serous retinopathy 


reported a tendency for the ring to break up as improvement occurred. 
Case 6 in the preceeding group also showed this (fig. 4 4, B). 


Case 11.—A somewhat similar course was indicated in a man of 40. When fields 
were first plotted, a relative central scotoma for the 0.17 degree target was found 
im the left eye. This extended farther to the nasal side, where the 1 degree object 
also appeared somewhat blurred. Four days later the scotoma appeared to be 
breaking up. A ring extended from 4 to 6 degrees on the nasal side, while in the 
lower temporal quadrant a wedge-shaped scotoma extended from 4 degrees to 
the fixation point. Six months later remnants of these scotomas were just demon 
strated (fig. 4C,D,E). A note records: “The 0.17 degree target is blurred; barely 
perceptible in areas indicated.” The other eye remained normal 

Jecause the original record was misplaced, it is impossible to report the acuity 
and ophthalmoscopic observations at the time of the first examination. Two months 
later the new record noted slight changes at the left macula; acuity was 20/25 
Vision had improved to 20/15 at the time of the last examination, when both 
maculas appeared “practically normal.” 

Case 12—A man aged 35 had involvement of both eyes. The patient reported 
that vision had been failing for two years and had grown worse during the past 
month. Superficial streaks were observed in the retina. A note made a month 
later stated: “The hemorrhages are gone, and the slight edema is almost com- 
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pletely gone.” Vision, meanwhile had improved from about 20/200 to 20/3 and 
20/20 im the right and left eyes, respectively. At the time of the last field test. 
vision was 20/16 in each eye, with and without the correction of +0.50 sphere, but 
remnants of ring scotomas were plotted (fig. 4 F,G) 

Case 13.—The final case is somewhat different. A 13 year old boy complained 
of difficulty in seeing at school. Vision was 20/25 in each eye and was corrected 
to 20/20 under cycloplegia with 4-0.50 sph +0.62 cyl, axis ® for the right eve 
and +1.25 sphere for the left eye. The fundi appeared normal. Study of the fields 
showed a half-ring scotoma below the fixation point in the right eye (fig. 4H,/) 
The ring form was not apparent in the left eye. The small scotoma below the 
fixation pent was more suggestive of an eclipse scotoma. No history supporting 
this imterpretation could be elicited, nor was any other suggestive information 
obtamed 


In this connection, it is noted that Harrington *' saw several cases 
in which the condition had been diagnosed as solar retinitis and which. 
in later stages, appeared to be clinically identical with central angiospastic 
retinopathy. He reported 2 cases in which the history clearly justified 
the diagnosis. He considered that the lesions in these cases were also 
due to angiospasm of the retinal arterioles and capillaries brought about 
by the exposure to infra-red rays. If this interpretation is correct, it 1s 
logical that field changes in angiospastic retinopathy should sometimes 
resemble those associated with eclipse blindness. 
NARROW 


RING SCOTOMAS 


IN WOMEN 


The women in the Charlotte series who reported no history of 
trauma but who showed narrow ring scotomas presented quite a different 
picture from the men. Angiospasm is not indicated here, but, rather, 
relatively slow degenerative processes which may have a vascular basis 
Both eyes were involved in all cases. Again, the cases are presented in 
order of age at which the ring scotoma was demonstrated 


Case 14.—A stenographer aged 22 complained of difficulty in seeing her work 


This had reached a point at which she felt that she would have to give up unless her 
vision could be improved. With the cycloplegic correction of +0.25 sphere in each 
eye, acuity was 20/99 and 20/50 im the right and left eyes, respectively. Tiny 
relative central scotomas, occupying less than | degree, were demonstrated with 
the O17 degree test object in beth eves. Pigmentary changes were noted at both 
maculas. The fundi were otherwise normal, and the media were clear. After 
treatment with ethylmorphine hydrochloride, vision improved somewhat, varying 
at about 20/40 in each eve. When fields were mapped four months later, complete 
absolute ring scotomas were demonstrated with the 0.17 degree object (fig. 5 4. B) 
The ring took the form of a horizontal oval in the left eye. In both eyes the 
vertical clear area was | degree or less in diameter. Macular changes with splotches 
uv proliferation of pyg@ment were noted a month later 


In this case the changes in the fundus were quite obvious, and more 
extensive changes in field might have been anticipated from the fundus 


picture. Apparently, only the 0.17 degree test object was used in the last 


| 
i 
4 
4 
43, 
§ 
oe 
4 
4 


STOLL—PERICENTRAL RING SCOTOMA & 


examination. For this object the ring was absolute, but so small that 
its form could hardly have been determined with an appreciably larger 
target. 


Case 15.—A housewife aged 36 also showed definite proliferation of pigment 
at the maculas, with reduction of vision to 20/100 in each eye with a correction 
of —2.25 sph. — —0.50 cyl. Simliar findings were reported by an ophthalmologist 
who had seen her previously. On the first field test at the Charlotte Eye, Ear 
and Throat Hospital no central scotomas were mapped, but it was noted that 
small targets were seen only at the center with the right eye, while some were not 
seen at all with the left eye. Five months later ring scotomas were plotted in each 
eye for % and 0.17 degree test objects, both of which were seen in central 
areas of 0.5 to 2 degrees radius (fig. 5C, D). 

Case 16.—This patient has been followed for twenty-three years. During the 
first several years corrected acuity was 20/16 in each eye, and the fundi were 
normal. In 1933 corrected vision was 20/19—2 in the right eye and 20/16—2 in 
the left eye. A diagnosis of disseminated choroiditis had been made elsewhere. The 
patient was referred to the Wilmer Institute, where Dr. Alan C. Woods made a 
tentative diagnosis of circinate retinitis; this diagnosis was fully confirmed by 
subsequent developments. Vision was about 20/19 in each eye at the time of the 
last examination, in 1947, but she has complained of some difficulty in reading 
for a number of years. Sensitivity to light, neuralgic pains, headaches and spots 
before the eyes were also mentioned. Foci of infection were ruled out by repeated 
examinations, but once the patient mentioned that her blood pressure had recently 
been very low 

In relation to the records of visual fields, the most significant statement was 
recorded in January 1934, when she reported that she noticed “a shimmering 
ring” before her eyes when she felt at all bad. A complete ring scotoma had 
previously been plotted for the right eye; the ring was not complete in the left 
eye (fig. 5 E,F). Subsequent examinations showed some variation, but partial or 
complete rings were consistently demonstrated 


Since a failure in vascular supply is often considered responsible 
for the development of circinate retinitis,"* as first suggested by 
Horniker,* and since the patient reported that her blood pressure was 
very low on at least one occasion, case 16 may be considered to belong to 
the group in which the retinal changes and ring scotomas are associated 
with a vascular disturbance. The fluctuations in fields and variations in 
severity of subjective symptoms also support this view. The binocular 
involvement and the general feeling of malaise which seemed to be 


associated with her severer transient visual symptoms indicated a less 
localized manifestation than is seen in angiospastic retinopathy. 


Case 17—A mill worker gave indications of severer functional disturbance 
than in the preceding case. Although her vision was never low, she apparently 
claimed that her visual difficulties were totally disabling for months at a time 
Slight changes were noted at the right macula on one occasion; otherwise, the 
fundi appeared normal. Corrected vision varied from 20/204 to 20/304. 

14. Troncoso, M. U.: Internal Diseases of the Eye and Atlas of Ophthal- 
moscopy, Philadelphia, F. A. Davis Company, 1937. See also references cited by 
Duke-Elder."* 
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Field tests were made on three occasions. In the right eye, a suggestion of a 
central scotoma was found with the 54 degree test object om light gray, and the 
field appeared contracted. Two months later a ring scotoma was found with a 
spared central island of about 2 degrees radius. Three years later central scotomas 
of about 4 degrees radius were demonstrated with the 44 degree test object in 
both eyes. Field limits were approximately normal, but the blind spot appeared 
enlarged in each eye, and noncorresponding sector cuts and a scotoma below center 
were indicated with the 0.17 degree test object 

The second eye apparently became involved during the interval between the 
second and the third test. On the last test, it showed a central scotoma of about 
the same size and density as that in the right eye 


There is nothing clearcut about this case. Supplementary examina- 


tions have apparently yielded no positive diagnostic findings. The sig- 
nificant aspect from the present point of view is that here the ring 
scotoma was demonstrated in the course of development toward a denser 
scotoma. This, and the frequency of binocular involvement, appear to 
be characteristic of the women in this group, as contrasted with the men. 


Case 18.—Another woman who showed a neat ring scotoma in both eyes had 
first been seen fifteen years earlier, when she was 56 years of age. Vision at that 
time was 20/24 and 20/29+-, with the correction of +-2.00 sphere for each eye. No 
field defects were demonstrated. Four years later with a slightly stronger correc- 
tion, vision was improved somewhat. The fundi appeared normal and the media 
clear. The fields were checked a second time when she returned eleven years later, 
and ring scotomas were found in each eye. These were of approximately the same 
size for the 1 and the 0.17 degree test object (fig. 5G, H/). At this time the patient 
showed somewhat decreased vision with her old correction (-—20/70 and 20/40), 
and she complained of pain around the left eye. Herpes was noted, with loss of 
sensation in the left cornea and the left half of the face; corneal sensitivity was 
diminished in the right eye 


In view of the subnormal acuity which this patient showed even on 


the first visit, it is probable that the scotomas indicate changes which 
were too slight to be revealed as field changes at the time of the first 
examination, but which had become severer in the following fifteen ¢ 
years. 

The last patients m this group were 76 and 80 years of age when the 


ring scotomas were demonstrated. Macular changes were noted in both < 
cases, 


Case 19-~The 746 year old patient reported that her vision had been failing 
for the past five years and that she saw “little waves” before her eyes. Acuity 
could not be improved beyond the 20/200 and 3/200, respectively, which she had % 
with and without her correction. Ophthalmoscopic examination revealed changes 
in pigment at both maculas. There were slight nuclear sclerosis and mild arterio- 
sclerosis but no hemorrhage or edema. Ring scotomas were demonstrated only with ; 
the 0.17 degree target. a finding which seems inconsistent with the low acuity a 
recorded (fig. 57,/) 
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Case 20.—-The older patient, aged 80, showed a ring scotoma in the left eye 
for the 4 degree target. The 44 degree target was visible in the spared central 
area. Corrected vision was 20/S0—1. An immature cataract had been recognized 
in this eye eighteen months earlier. The fundus was not clearly visible, but changes 
at the macula were noted. A mature cataract was successfully removed from the 
right eye, but a dense central scotoma prevented good vision. 


As indicated, these women presented a picture quite dissimilar from 
that presented by the men except the oldest (case 10). Both eyes were 
involved, and the ring scotoma usually appeared in association with 


Fig. 5.—Narrow ring scotomas found among women. A, 8 (case 14), abso- 
lute ring scotoma for 0.17 degree target in both eyes. C,/) (case 15), binocular 
ring scotomas for 0.17 degree target with narrower rings demonstrated with 4 
degree target. E,F (case 16), with % degree green target a partial ring in the 
left eye and a complete ring in the right. G,H (case 18), bilateral ring scotomas 
relative for the 1 degree target. /,/ (case 19), bilateral ring scotomas for the 
0.17 degree target 


increasing visual impairment. Macular changes were more obvious, 
and the scotomas usually appeared to be of somewhat greater breadth. 
In all these respects the narrower ring scotomas manifested among the 
women who gave no history of trauma showed more similarity to the 
broader ring scotomas discussed below than to the superficially more 
similar rings manifested by the men in this group. 
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BROADER 


RING SCOTOMAS 

More extensive ring scotomas, even when limited to those showing a 
breadth of no more than 15 degrees, frequently extend out to include 
the blindspot, at least for the smaller test objects. Increase in extent 
with smaller or more sensitive objects seems to be the rule rather than 


Taste 3.—Data on Cases with Broad Ring Scotomas 


Approximate 
Views! 
Acuity 


History and diagnostic Notes 


a7 Chronic simple glaucoma; trephination five 
years earlier, central scotoma developed 
later 

M Chronie simple gisucoma in each eye: 


iridencieisia in each eye, followed by clear 
log of central ares in right eye 
Mw K Multiple sclerosie; bizarre and changing 
fields in both eyes; pallor of tempora! 
segments of disks 
M Partial right optic nerve atrophy; brain 
tumor removed seversi months earlier 


M RIL Primary optie nerve atrophy; bietory of 
dementia paraiytices with malaria treat 

M Recurrent retrobulbar neuritis 

is KI 


Difieulty with dark adaptation; color biind 
hes, pepper pigmentery changes through 
out retina; Gunn's dots noted later 

M RI wis (boroidal atrophy 

M RI 20/15 20/0 Crntral retinal changes; sclerosis of chorol 

dal and retinal vessels 


M Macular retinitis; appearance of ring seo 
toma when central hemorrhage cleared; 
atrophic retinitis in left eye 
i Active choroiditis; old cheoroiditis with cen 
tral eotoma in right eye 
32 a5 1 Syphilitie retinitis, clearing under treatment 
edema of disk: right eye became similarly s 
tavol ved 
Diske slightly pale; macular changes; hiood! 
vessels all very email; viewal difficulties 
noted after birth of baby q 
“4 } I Acute local chortoretinitisx # 
‘ I Macular history of cancer with 
eAtensive 
m/i6 Variable seotomus in each eye, sometimes 
positive; attacks of migraine of 
ft side t 
Aphakia changes at macula cataract ir 
left eve 


the exception, indicating that changes are probably progressive? An 


element of asymmetry is added when the blindspot is included. The 


distinction between scotomas of nerve fiber bundle type and those of 
the zonular type is also obscure. This is shown in the following series 
in which inclusion of all cases of relatively narrow ring scotomas from 
the files of the hospital has introduced some obvious anomalies 

Cases of broader ring 


scotomas which did not exceed about 15 
degrees are discussed here but in less detail than the preceding cases. 
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Cases 21 and 22.—Two men with established chronic simple glaucoma showed 
central scotomas which cleared at the center to produce asymmetric ring scotomas 
(fig. 6.4). In one case the center again became involved. In the other the clear 
area later broke through to leave Bjerrum type scotomas above and below the 
clear area. 

Case 23.—A young man with multiple sclerosis showed bizarre and varying 
field changes. At times there was a central scotoma, which on two occasions cleared 
at the center to form a ring scotoma. This later disappeared (fig. 6B). 

Case 24.—A man of 42, who reported that he had had a brain tumor removed 
several months before, showed partial right optic nerve atrophy, apparently secon 
dary. In the central spared area of about 3 degrees radius, even the 0.17 degree 


target on light gray was seen. The % degree target was not seen in a surrounding 
ring about 10 degrees in width. 


Fig. 6.—Wider rings in men; anomalous association. <A (case 21), spared 
ventral area surrounded by absolute scotoma for 1 degree target in a case of 
chronic simple glaucoma. 8 (case 23), transient scotomas for 1 degree target 
associated with multiple sclerosis. C,D (case 26), in left eye, absolute ring scotoma 
for 1 degree target superimposed on a relative central scotoma; in the right eye 
a ring scotoma for 0.17 degree target. Fields were associated with an episode of 
recurrent retrobulbar neuritis. E,F (case 28), ring scotomas, absolute for 1 degree 
target, in choroidal atrophy. Arcuate fields for 0.17 degree target were mapped 
outside the scotomatous area. 


Case 25.—A man aged 38 showed marked pallor of both disks, of primary type 
He gave a history of dementia paralytica and malaria treatment. Corrected’ vision 
was 20/40 and 20/30 in the two eyes. Ring scotomas were demonstrated with the 
0.17 degree target. Spared central areas were about 4 degrees in radius. The 
scotoma included the blindspot in one eye; in the other, a narrow spared area 
separated it from the blindspot (fig. 1 B,C). 

Case 26.—A man aged 25 reported that his right eye had been sore since it 
had been hit by a bolt of cloth which slipped from a stack. Examination revealed 
partial optic nerve atrophy in each eye, with fibrous tissue extending in front of 
the right disk. Questioning revealed that the patient had had meningitis two years 
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before, with temporary joss of vision. After the alleged accident, vision improved 
from perception of movements to 20/30— in the course of two months. Later, while 
he was in the Army, the right eye again became “blind.” Subsequently, at intervals 
of about a year, the left eye, and then the right, were affected by what was 
diagnosed as recurrent retrobulbar neuritis 

During the first attack observed here, when vision had improved to 20/200 in 
the right eye, a ring scotoma was demonstrated in that eye. Later, when vision in 
the left eye was reduced to 4/200 and vision in the right eye had improved to 
20/30, ring scotomas were demonstrated for both eyes, but with test objects of 
different sensitivity (fig. 6C,D). In the left eye the ring appeared superimposed 
on a central scotoma for a more sensitive object. 


Case 27.—A youth aged 19 reported difficulty in seeing when going from a 
lighted room into a darker ome. He was color blind. Pepper pigmentary changes 
were noted throughout the retina. Gunn dots were also reported on examination 
five years later. Corrected vision was 20/20 in each eye. Ring scotomas, extending 
from about 3 to 20 degrees were demonstrated with a %4 degree target on light 
gray in each eye. There was no history of retinitis in the family. Changes were 
tentatively attributed to a low grade inflammatory process. 


Case 28-~A man aged 46 showed a dense ring scotoma, absolute for the 
1 degree object, in each eye (fig. 6 E, F). There was a small spared area between 
the ring and the blindspot in each eye, but the rings extended out 20 degrees 
nasally. Incomplete rings outside this area represented the fields for the 0.17 
degree target. The diagnosis of choroidal atrophy was made 


Case 29.-Central changes, with sclerosis of the choroidal and retinal vessels, 
were noted in a man aged 59, who showed bilateral ring scotomas extending from 
about 2 to 20 degrees for the 4 degree green target. 

Case 30.—Frequent field studies were made on the right eye of a man aged 
74, whose corrected vision had decreased from 20/16 to 20/704 during a nine 
month period. The left eye showed a dense central scotoma and retinal atrophy 
at the time of his first visit. Retinal sclerosis was then noted in the right eye 
Later there was a hemorrhage, which cleared, leaving a dense, asymmetric ring 
scotoma with a relatively clear central area of 1 to 3 degrees radius. The diagnosis 
was macular retinitis, probably on a vascular basis 


As with the men, both inflammatory and degenerative changes were 


represented among the women who showed broader ring scotomas. S 
Again, some of these scotomas were evidently attributable to vascular y 


disturbances 


Case 31-—-A woman aged 19, with a history of operations for alternating 
strabistaus, showed old choroidal lesions and a central scotoma in the right eve 
In the left eye there were smaller, old lesions and some active ones. A small, 
asymmetric ring scotoma was mapped (fig. 7 4,8). Corrected vision was 20/30—1 

Case 32—-A woman aged 25 reported sudden failure in vision in the left eye, 


which showed edema of the disk and a dense central scotoma. Two months later 


the right eve became similarly involved. The Kline reaction of the blood was : 
found to be positive and antisyphilitic treatment was instituted. The scotomas : 
cleared first at the center \ ring scotoma was demonstrated in the left eve a 
(ig. 7C,D In the right eye the clear area broke through the ring, leaving a a 


broad arcuate scotoma, which nearly surrounded the center 
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Cast 33.—A woman aged 28 reported that she had noticed that her vision was 
poor soon after the birth of her baby, about two years before. Pregnancy had 
been normal, according to report. When she was first seen, the disks appeared 
slightly pale, there were macular changes and the blood vessels were all very 
small. Large central scotomas were demonstrated with a sensitive test object. 
A year later central areas of about 2 degrees radius had cleared in each eye, 
but the surrounding areas showed a dense scotoma, extending out to about 15 
degrees in each eye (fig. 7E, F). Vision at this time was 20/40—, in cach cye. 
When she was last seen, about four years later, vision had decreased to 20/200 
and 20/98—1 in the two eyes. The visual fields were apparently not determined. 

Complete physical examinations failed to indicate the cause in this case. Macu- 
lar retinitis, possibly associated with toxemia of pregnancy, was suggested, as well 
as retinitis pigmentosa without pigment; but with a report of normal pregnancy 


Fig. 7.—Wider or varying rings found in women. A,B (case 31), relative ring 
scotoma in left eye for 0.17 degree target in a case of choroiditis with old and new 
lesions; dense scotoma in right eye, with old choroidal lesions. C,D (case 32), 
syphilitic retinitis. Relative ring scotoma for 1 degree object in left eye includes 
area of denser scotoma. In right eye, clearing area at center breaks through rela- 
tive scotoma for 1 degree object. E,F (case 33), symmetric ring scotomas, abso- 
lute for 1 degree object, associated with retinitis of undetermined origin. 


and no history of retinitis in the family, neither of these explanations was con- 
sidered entirely acceptable, even by those who suggested them. 

Case 34.—A woman aged 31 had acute local chorioretinitis, associated with 
a ring scotoma for the 0.17 degree test object. Vision was 20/30 in the affected 
eye. 

Case 35.—A woman aged 47 showed unusual fields and fundus in the left 
eye. There was marked edema of the macula of this eye. This was apparently 
due to a metastatic tumor, for there was a history of cancer with extensive 
metastases. A ficld study indicated a relative ring scotoma for the 0.17 degree 
target with a spared area of about 2 degrees radius, including a tiny area of blur- 
ring just at the fixation point. 
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Case %—A woman aged 52 showed a central scotoma in the left eye for the 
44 degree object. With injections of sodiu.a nitrate, this cleared to form a ring 
scotoma for the 0.17 degree target as shown a week later. Subsequent examina- 
tions indicated variability, perhaps due to high fatigability, in the ring area, for the 
test object was sometimes seen and sometimes not seen during the same exan- 
nation In the other eye, a dense arcuate scotoma appeared above the center during 
the years of observation. The fundi remained normal. The patient complained of 
positive scotomas and variation in clarity of vision. She also reported that she 
had diffeulty im starting to read but that vision was good after she got her cyes 
focused. When she was last seen, she reported typical attacks of migraine on the 
left side and again mentioned black spots before her eyes 


Case 37—A woman aged 65 had a cataract extraction on her right eye. Vision 
was 20/20 with the correction for aphakia. Twenty-one months later she com- 
plained of pain and soreness in this eye. Corrected vision was reduced to 20/50+. 
and macular changes were noted. A ring scotoma was demonstrated with the ‘4 
degree test object. This extended out about 8 degrees nasally and included the 
blindspot on the temporal side. The spared central area had a radius of about | 
degree. Maximum acuity during the following two years was 20/25 The 
cataract im the left eye was not removed 


Broader rings were usually found in association with macular changes 


m both eyes. Frequently the ring was demonstrated after the central 
scotom’k had begun to clear in the central area, but macular changes 
and impairment of vision persisted. Frequently rings became denser, 
whereas the central area remained relatively unaffected. 

These cases support Traquair’s indication that ring scotomas may 
be found in association with a variety of disorders and have in them- 
selves no diagnostic value. In the present series, they were demon- 
strated with glaucoma, multiple sclerosis, optic nerve atrophy, metastases 
of malignant growths, syphilitic retinitis and active choroiditis, as well 
aS in association with macular changes whose etiology was not definitely 
determined, At least some of the macular changes were probably on a 
vascular basis, as suggested by the small caliber of the vessels, arterio- 
sclerosis, migraine and a history of low blood pressure. Demonstration 
of a ring scotoma in such cases suggests support for Horniker’s view 
that macular changes of various kinds may all arise from disturbance 


of the vascular supply through terminal retinal arterioles and capillaries 


SUMMARY 


\ review of the perimetry files of the Charlotte Eye, Far and Throat 
Hospital, which includes about 3,000 cases, revealed fairly narrow ring 
scotomas in 34 cases, or a total of 46 eves. In an additional 3 cases there 
were partial ring scotomas 


Many of these scotomas could be demonstrated onlv by careful 


investigation of the central area, with use of a very small fixation object 


and very sensitive test objects 
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Frequently the scotomas were associated with good acuity and with 
little ophthalmoscopic evidence of pathologic alteration. In some 
instances demonstration of the scotomas yielded the most reliable 
evidence that the patient's complaints were associated with real disturb- 
ance of function. 

Included in this series are examples of a variety of conditions in 
which Traquair indicated that such ring scotomas may occasionally be 
found. 

Of special interest are the few cases similar to those reported by 
Fuchs, in which ring scotomas were demonstrated in association with 
subjective complaints following trauma which did not involve basal 
fracture or direct injury to the eye. It is suggested that these ring 
scotomas may represent changes associated with vascular disturbance 
following shock. There seems to be no clear evidence supporting Fuchs’s 
alternative hypothesis that Henle’s fiber layer, with its looser structure, 
is more directly affected by the traumatic force. 


\mong the men showing narrow ring scotomas it was usual to find 
only one eye affected. Central angiospastic retinitis is suggested as 


the most appropriate diagnosis in several cases of this type. 

Slightly broader ring scotomas, and the narrower scotomas found in 
women and in older men, are found in association with disease of the 
optic nerve, as well as with choroidal and retinal disturbances. Bilateral 
involvement is usually indicated. Macular changes are often progressive 
even when the ring scotoma is formed by clearing of the central area in 
a central scotoma. Many of the changes noted in these cases may have 
a vascular origin, although evidence on this point is merely suggestive. 
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Clinical Notes 


NEW FOREIGN BODY INSTRUMENTS AND THEIR USE 


WILLIAM H. HOWARD, ™D. 
CHICAGO 


YPES of present day instruments commonly used for the removal 
of foreign bodies from the cornea have been illustrated by May.’ 
They are the foreign body spud, the foreign body gouge and the foreign 
body needle. All these instruments have end pieces which are straight 
ojections from the handle. Other instruments for this purpose have 
recommended in the literature. 


DESCRIPTION OF NEW FOREIGN BODY INSTRUMENTS 


Two foreign body instruments which I have devised are presented: 
one relatively fine and sharp, the other somewhat blunt and dull (fig. 1). 
These instruments are a departure in principle from the present day 
accepted standards. They have proved their merit in my hands with 
over a decade of regular use. Manipulations of the spud and other 
similarly near-straight instruments are dependent on a wrist action, with 
slight finger movements. A pure wrist action might possibly be the 
method of most operators. In using the new instruments, the hand is 
placed in the position for writing, with the little and ring fingers firmly 
fixed on the bony area surrounding the orbit, a position which is secure, 
efficient and dependable. Manipulations of the new instruments call 
exclusively for finger movements, allowing for more delicate, precise 
strokes in operative procedure. 

The new foreign body instruments are each 125 mm. in length, 95 
mm. of which is the handle and 30 mm. the narrow stem, which is 
tapered. An additional 5 mm. of stem is projected at a slightly obtuse 
angle, almost a right angle. The latter portion ts about 1 mm. in diameter f 
and tapers to a sharp, flattened point on one instrument and to a slightly 
blunt-pointed edge, 0.75 mm. in width, on the other 


Several authors have recommended dental burrs for the removal of 
rust stain from the cornea. My own experience has been limited to the ; 
experimental use of only one small dental burr, which was attached to an 
instrument handle. This instrument I found unsatisfactory and not in 
keeping with the delicacy required of this special work of corneal 
debridement. The principle of using any revolving burr on corneal 
tissue has not appealed to me. 


For approximately six years I have used a simple instrument which 
I devised, consisting originally of six fine straight needles. After a 
short period of use these were reduced to three (fig. 2). This instrument 


1. May, C. H Diseases of the Eye for Students and General Practitioners, 
revised with the assistance of Charles A. Perera, ed. 16, Baltimore, William 
Wood & Company, 1939 
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is used in a manner similar to that of an artist wielding a fine brush. 
It is relatively accurate, is easily manipulated and has proved effective 
where delicate operative procedures are essential. 

The instrument is 80 mm. long, the handle, which is pencil shaped, 
is 5 mm. in diameter and tapers to 1 mm. at the distal end. The proximal 
end is corrugated. Projecting 1 mm. from the distal end are three very 
fine needle points arranged in triangular form. 


MANNER OF USE 

The new foreign body instruments were originally designed for 
removal of the iron foreign body of industry. Because of the serious 
import of possible visual loss in certain cases and the almost complete 
freedom from this problem in others, patients are correspondingly 
separated for the mode of treatment fitting their needs. Patients with 
the foreign body situated in the optical zone, or, for practical purposes, 
the central third, of the cornea are classified as having central foreign 


Fig. 1.—Foreign body removers—blunt aid fine. 


| 


Fig. 2.—-Corneal abrador and diagrammatic magnification of the end piece. 


bodies and are reserved for operative procedure before the slit lamp. 
Patients with the foreign body situated between this area and the 
corneoscleral junction are classified as having a peripheral foreign body 
and receive their major care while reclining on the operating table. 
Regular Operative Procedure.—After the size, probable depth and 
manner of attachment—whether loose or firm-—of the foreign body are 
noted, a choice of the blunt or the sharp instrument is made. This | 
choice is based on the depth and the degree of fixation of the foreign ’ 
body. In general, the blunt instrument is preferred for the easily 
detached and for the very superficial foreign body. The sharp instrument 
is nicely applicable to removal of the deep and of the very tenacious 
body. Occasionally the relation of the adjacent tissue to the foreign body 
will recommend a particular angle of approach. With the new instru- 
ment, the pointed end is used in such a way as to touch corneal tissue 
only to the degree that is necessary. Occasionally, by applying the 
instrument directly to the projecting area of the embedded foreign body, 
one can lift the body without hardly touching the corneal epithelium. 
For general use, however, an efficient method for the removal of the 
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embedded foreign body is to insert the point between the lip of corneal 
tissue and the foreign body, with the point hugging the latter as closely 
as possible, care being taken to insert the point only to the depth required. 
The degree of fixation of the iron rust stain is best determined by gently 
attempting removal with the foreign body instrument. Some rust rings, 
because of the time element, are partly or completely separated from the 
tissue and may be easily lifted. The strokes of the abrador are used both 
to break up and to curet fixed, rust-stained tissue. In some cases the 
sharp foreign body instrument may be used to complete this work of 
debridement 

Operatwe Procedure Before the Slit Lamp.—Aiter local anesthesia, 
and before the operation, a special study is made to determine accurately 
the depth of the foreign matter; accordingly, cases are recorded as Cl, 
C2, C3, abbreviations for the epithelial layer of the cornea, lamina elastica 
anterior (Bowman's membrane) and the substantia propria. C3 cases 
are further subdivided into superficial, middle and deep. All patients with 
central and deep peripheral bodies are studied with the high power lens 

With the patient's eye before the low power lens, with a magnifica- 
tion of 15.5 times, the foreign body extractor is brought into the field 
of vision 2 to 5 mm. before the cornea. The pointed end is originally 
placed in the direction of the operator, while the smooth angle is brought 
close to the cornea. When the operator is sure of the position of his 
hand, the instrument is turned slowly so that the pointed end is brought 
immediately before the foreign body. Removal of the foreign body is 
carried out with delicacy and precision. In the process of débridement, 
extreme caution 1s used in limiting the strokes of the abrador to the 
affected area, especially when curetting the deeper tissue. When there 
is considerable rust stain, the operative procedure should be carried 
out in steps on the separate sectors, rather than attempted in one stage. 


In performance of debridement before the slit lamp, special problems 
occasionally arise. For any of several reasons débridement may be 
difficult to perform accurately. In such a situation, it may be advisable 
to alternate trips to the slit lamp for study and to the operating table for 
debridement 

In cases of central foreign body the deepest portion of the rust- 
stained cavity is occasionally too tenacious to permit a safe removal 
Here, caution may advise the removal only of the major part of the rust 
stain, the deepest portion, which is only fragmentary, being allowed to 
soften and separate. This will require twenty-four hours, at which time 
it will be seen that the stained area has moved slightly forward and is 
more accessible, and in removal requires less trauma to the immediate 
posterior tissue 

Experience will determine in which cases of peripheral foreign body 
initial debridement ts performed at the operating table and in which 
operation is performed exclusively before the slit lamp. In general, the 
larger the body and the less firm the attachment, the more likely one is 
to carry out the primary steps of débridement at the operating table, 
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while the deep and more delicate work is reserved for the slit lamp. 
Each patient, however, is carefully examined before the slit lamp regard- 
less of the manner of care, and final débridement is then performed if the 
site of the injury requires it. 

The governing principle and objective in the removal of both the 
foreign body and the rust stain is to obtain a clean wound, free from 
all foreign matter, and to accomplish this with the least possible trauma 
to corneal tissue. With the central foreign body, this calls specifically for 
precision in avoiding unnecessary trauma to that essential tissue of the 
cornea on the natural and regular order of which vision depends. 


9152 Commercial Avenue (17). 
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MIGRAINE AND ITS OCULAR MANIFESTATIONS 


HUGH C. DONAHUE, MD. 
BOSTON 


HE SYNDROME called migraine has long held the attention 

and interest not only of internists and neurologists, but also of 
ophthalmologists because of the close association of ocular signs and 
symptoms with this disease. Solutions of the etiology, pathology and 
treatment of this condition are yet far from reality, and especially is 
this true of many of the strange, bizarre ophthalmologic side effects 
which occur. Recent acquisitions to knowledge regarding ocular 
involvement in this disease may be better evaluated if preceded by a 
review of the salient points of the disease itself 


HISTORY 
Che word “migraine” is derived from Galen's jxpavia, becoming 


“hemicramia,” later migranea; “migraine” itself is of French origin. 
This descriptive term should be reserved for a special type of head- 
ache whose features include, according to Kinnier Wilson, “periodic 
recurrence of violent, usually unilateral head pain preceded by auras, 
in the shape of visual malfunction, usually so-called teichopsia or scintil 
lating scotoma and partial blindness accompanied by nausea and 
vomiting and followed by exhaustion and sleep.” This classic type is 
rather common, occurring, according to von Storch, in from 8 to 12 
per cent of all patients seen in general practice; however, extremely 
mild variations are often encountered, while, on the other hand, very 
severe and widespread complications affecting the nervous system 
may occur. The range of symptoms is therefore rather large, and, in 


view of this, one should observe care in not overstepping the clinical 


boundaries of migraine and including rather doubtful concepts of this 
disease, such as cyclic vomiting and recurrent ophthalmoplegia; not 
all severe and paroxysmal headaches are due to migraine. 

This symptom complex was recognized by several of the ancient 
physicians, among them Galen, Aretaeus and Celsus, who described 
features of the classic type in the very early medical literature. 

Alvarez cited a Sumerian account of a deluge which he believes to 
be one of the most ancient bits of literature known to man. This account 


mentioned a vague land, Dilmun, which was a heaven or an abode 
of the blessed, where all suffering was excluded. This was written 


96 


by 
a, a 
} ee 
1 
3 
$3 
5 
a. 
5 
4 
¢ 
A 
g 
; 
i 


DON AHUE—MIGRAINE 97 


in the year 3000 B. C., and a suggestion of the existence of migraine 
at that time was found in two lines of an epic poem called “Euki and 
Ninhursag.” The lines were: 

“The sick-eyed says not, ‘Il am sick-eyed.” 

“The sick-headed says not, ‘I am sick-headed’” - 


It was customary for the ancient Semitic poets to write couplets in 
which each statement was repeated in a slightly different wording; in 
this case, this means that the “sick-eyed,” perhaps with a scintillating 
scotoma, was also “sick-headed.” 


Singer wrote of the visions of the twelith century abbess Hildegard 
of Bingen, which he believed were based on the visual effects produced 
by migraine and envisioned by her with a spiritual significance. He 
cited the following experience as indicative of migrainous etiology : 


I saw a great star most splendid and beautiful, and with it, an exceeding 
multitude of following sparks, which with the star soared southward . . . and 
suddenly they were all annihilated being turned into black cinders. . . . [Again,] 
The light which I see is not located but yet is more brilliant than the sun, nor can 
I examine its height, length or breadth, and I named it the cloud of the Living 
Light . . . but sometimes I behold within this light another light. All these 
I see, not with the outward eye, but within my spirit, my cyes being open so that 
I have never suffered any terror when they left me. 


Such accounts testify to the early recognition of this disease. 
Migraine has been portrayed by its victims in medicine and science 
more freely than any other malady, and the amount of work done in 
recent years, as well as that handed down from earlier medical litera- 
ture, is enormous. The disease is believed by some writers, among them 
Sydenham, to attack more wise men than fools and would appear to 
occur more commonly in persons with higher than average intelligence 
who are carrying on daily occupations that entail considerable tension 
and drive. Many physicians have been affected by this disease, among 
them Mackenzie, Fothergill, Parry and Liveing. In a report of the 
Proceedings of the Royal Society of Medicine in 1919, six of eight 
speakers on the program were subject to migraine. 


INCIDENCE AND ETIOLOGY 

Exhaustive investigation of the literature reveals that the etiologic 
factor in this syndrome is still unknown and that the disorder may be 
of multiple origin. It occurs in persons commonly during adolescence, 
and, although some investigators have stated the belief that it is limited 
to certain types, careful investigation reveals that no age or sex, or 
economic, racial or social group is immune to this disease. It does 
appear that women are affected more frequently than men, in a propor- 
tion of about 3 or 4 to 1. Allan, he-vever, in a series of 195 unselected 
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persons, found identical proportions of the two sexes. Wilson presented 
a tabulation of figures from various sources in regard to sex incidence 
(table 1) 

More women are treated, largely because their headaches are 
severer, of+longer duration and more frequently accompanied with 
nausea and vomiting. Usually the malady begins before the age of 20 
the onset after 4) being exceptional. Balyeat and Rinkel. in a study of 
a series of 202 adults, found that in almost 30 per cent the disease 
occurred before the second decade; they also stated that about 
cent of all American children show symptoms before the age of 10 
Gowers, however, recorded the late appearance of this disease. up to the 
age of OO One must conclude, then, that the disorder is widespread 


among all social, economic and intellectual groups, with the onset 


1.—Ser Incidence of Migraine (after Wilson) 
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usually manifest during the earlier years of life. Another rather con 
ventional view states that the sufferer inherits a neuropathic legacy 
trom his ancestors, and the direct inheritance. according to Buchanan, 

lan and Christiansen, is an obvious feature, the disease being trans 


mitted as a mendelian dominant characteristic. not sex linked 


Alvarez described a definite type of personality which in h 


Opmnion 
i inmpertant factor m this disease. He described the typical migrain 
patient as one who has an hereditary disease of the brain and who 
ally a tense, nervous, intelligent, socially attractive person, often 
nan. He stated the belief that such a patient tends to become 
ibnormally sensitive and reactive, striving toward pertection, quick, 
conscientious and easily fatigued. Many of these persons have an 
added poor inheritance from some allergic or constitutionally inadequate, 
psychopathic or hypersensitive ancestor, all of which may worsen the 
migraine tendency. He stressed knowledge of these facts as being 
most helpful in treatment 
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Heredity plays an important part in the incidence of this malady. 
Allan’s study of 500 cases showed that of 318 children from 56 families 

with both parents migrainous, 83.3 per cent had the malady; of 987 

children from 240 families with one parent migrainous, 62 per cent 

were afflicted. On the other hand, a history of migraine in one or both 

parents was observed in 91.4 per cent of 382 persons who suffered 

from migraine, and in families of 1,538 children with migrainous 

parents 67.2 per cent became affected. 

The relation of migraine to epilepsy has been a subject of investi 
gation, and Ulrich reported on 500 patients with migraine, 20 per cent 
of whom were found to have epilepsy in the families, the two diseases 
affecting the same persons in 12 per cent of the families. Flateau 
observed s history of familial epilepsy in 7.2 per cent of patients with 
migraine ; Turner's figures are lower, 4.3 per cent. On the other hand, 
a history of migraine was observed by Bourneville in the ancestry of 
24.5 per cent of 250 epileptic patients, and comparison of the relative 
incidence of the two conditions in the ancestry of patients with either 
disease was made by Ely. Convulsive disorders were noted in the 
families of 5.7 per cent of 104 migrainous subjects, and migraine 
occurred in the families of 60.8 per cent of 170 persons subject to 
idiopathic convulsive states. Among the relatives of 250 normal 
persons, Cobb discovered that 15 per thousand were migrainous, the 
proportion increasing to 43 per thousand in the relatives of epileptic 
patients. However, in analyzing such statistics, one reaches the conclu- 
sion that no definite or precise evidence has been offered in favor of 
the view that some sort of an interdependence between the two diseases 
may occur, 

From the point of view of allergy, also, investigators have attempted 
to discover some inherited disposition for migraine. Balyeat and Brit- 
tain found a family history of either hay fever or asthma in 35.4 per 
cent of migrainous persons, and they put forth an idea of a specific 
sensitivity which may become inherited and which produces hay fever, 
asthma or migraine. Ball also reported a series of 60 asthmatic patients 
in 251 families subject to migraine. The rather trite belief that 
sensitivity to foreign proteins or other substances is the cause of this 
disease is not borne out by case investigation. 

Apart from the factor of direct inheritance, the problem of predispo- 
sition has been widely studied by various workers, and it is now believed 
that there occurs in many patients a vasomotor imbalance responsible 
for the predominant symptoms; this is thought to be a cerebrovascular 
lability with probably primary vasoconstriction and secondary vasodi- 
latation, the latter producing the headache. Wolff and his co-workers 
have brought forward this most generally accepted idea of the under- 
lying processes in migraine. They may be stated briefly as follows: 
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The production of the preheadache visual symptoms ts believed to be 
due to vasoconstriction of branches of the carotid artery with resultant 
anoxia and dysfunction of the occipital cortex Special disorders, 
paresthesias and the like, may also be due to cerebrovascular constric- 
tron. Observations have also shown that the headache is probably 
due to distention largely, but not exclusively, of the intracranial branches 


of the external carotid artery. This dilatation, in turn. may cause 


the production of an arterial wall which becomes unresponsive to 
vasoconstrictor drugs, The pain itself is transmitted to consciousness 
by way of the fifth, ninth and tenth cranial nerves. An intimate relation 
of migraine to Ménié¢re’s syndrome is claimed by other investigators, 
each entity being divided into prunary vasodilator (histamine-sensitive ) 
and primary vasoconstrictor (histamine insensitive) types his 
mechanism is closely related to underlying mental and systemic dis- 
orders, such as fatigue, exhaustion of mind or body. anxiety, excitement, 


faulty diet, excessive use of alcohol. tobacco and autointoxication. 


lo ascertain the role of the cerebral arteries in nugraine headache, 
Schumacher and Wolff performed lumbar punctures during severe 


headache in 5 patients. The spinal fluid pressure was artificially 


increased to S00 mm. of water, such an increase in pressure being 


sufficient to abolish histamine headache ; this procedure did not diminish 
the intensity of the headache, and the authors inferred that the headache 
does not arise primarily from the cerebral arteries but is due chiefly 
to the dilatation and stretch of the branches of the external carotid 
artery 


They also made perimetric studies of the preheadache scotomas 


which were correlated with systemic arterial pressure during the action 


of amyl nitrite. They found that after inhalation of small amounts of 
this agent the scotomas diminished and disappeared within ten seconds 
of the facial flush, remaining absent from two to four minutes After 


inhalation of larger amounts of amyl nitrite, the scotomas gain disap- 


peared shortly after the flush, to be soon followed by confluent scotomas, 


which merged to produce transient amaurosis: a fall in blood pressure 


followed, and then normal visual fields and scotomas reappeared. 


These investigators, therefore, inferred that the preheadache visual 
phenomena result from cerebral vasoconstriction, succeeded by dilata- 
tion These findings of dilatation and stretch of the branches of the 


external carotid artery and then of the cerebral arteries, have a sig 


mifcance only in regard to the headache. The experiments would seem 


to show that visual disturbances arise from defects in function in the 


cortex, possibly due to repeated angiospasm and anoxia. They observed 
no change in the retina during the course of the visual defect or after- 
ward, and obviously such defects as homonymous hemianopsia may be 


more logically explained by cortical vasospasm than by retinal defects. 
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Foster Kennedy stated the belief that the scotomas of migraine are 
cortical phenomena, cerebral rather than retinal, and that the various 
field defects and other neurologic symptoms, such as anopsias, are 
associated with edema (pericapillary transudation) localized in angu- 
lations of cerebral meninges and sulci. 

It is evident, then, that the causative and pathologic features of 
migraine are so diffuse that the exact mechanism of the disease and of 
the ocular involvement is still unknown. The abnormal changes due 
to this disease may affect the lids, the extraocular muscles, the cornea, 
the iris, the pupil, the retina, the optic nerve and the blood vascular sys- 
tem of the retina. The remaining anatomic components of the eye are 
not affected, and the literature contains no example thereof. No 
particular relation of this disease to glaucoma has been evolved, although 
its occurrence has been reported, possibly associated with psychic and 
emotional upsets which often accompany both diseases. 


CLINICAL FEATURES 

The disease is usually ushered in by certain prodromes which may 
be characterized as feelings of irritability, lassitude or malaise; auras 
are diverse, and of these the most typical are visual disorders, 
encountered in over 50 per cent of all cases. Mobius noted only 15 
cases in a series of 130, but Liveing found 37 cases out of 60, and 
Allan found that 48 per cent of male and 40 per cent of female patients 
showed visual changes. Usually both positive and negative phenomena 
occurred, the former being composed of a spectrum and the latter of 
a scotoma or of a type of blindness. At some spot in the field of vision, 
often near the fixation point, vision becomes blurred, and the patient 
may see flashing or punctate lights, which, in a typical case, enlarge 
to assume an expanding luminous spectrum. Elliot reported that in 
25 per cent of 300 cases and in 35 per cent of a second series of 100 
cases the aura took the form of a zigzag arc of flickering lights and 
colors moving toward the periphery of the field of vision and reminding 
the patient, by its shape, of the lines of a bastion, from which have 
come the terms “fortification spectrum” or “teichopsia.” These changes 
were reported by many of the older physicians, namely, Fothergill, in 
1778, and Airy, in 1870; they described the spectrum as gleaming with 
brilliant red, blue and other colors, and inside this an area of bright 
luminosity. Both parts appeared to be shimmering; as Airy described 
it, “The spectrum boils,” and Charcot compared it to a display of 
fireworks. These scintillating scotomas may last for several minutes, 
expanding, spiraling and contracting, and, after reaching a climax, 
usually fade irregularly through a process of waxing and waning. 
Before one spectrum has completely vanished, the beginning of a second 
may appear; they are usually binocular and of similar patterns for the 
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two eyes. Variations of the spectrum and scotoma commonly occur 
and assume many forms. The spectrum may cross to the opposite field 


and may even enter the scotoma. The latter may even develop into 


a complete homonymous hemianopsia, which at times may intercept 


the fixation point. McMullen stated that strictly central scotomas are 


uncommon and that monocular types are rare 


Van Bogaert reported 
a rare unilateral nasal hemianopsia. 


The scotoma can occur by itself, 
and the spectrum may consist merely of random flashes or sparks or a 


falling light curtain. In 1 case the patient experienced the sensation of 


a “thousand silver forks dancing up and down,” while another saw 
everything through a “silver mist.” These auras may not vary through 
4 series of many attacks, although changes may occur indefinitely in 


the right or the left field of vision. Obviously. vision becomes distorted 


during the course of such spectrums and scotomas, and after their 
gradual disappearance objects may appear to the patient to be tilted 


and illusions of size and distance may occur: diplopia even may result 


Some of these curious auras have been ascribed by Klien to entoptic 
visions of the retinal pigment epithelium 

\uras other than the visual disorders are rather infrequent, although 
a sensation of pins and needles occurring in the fingers of one hand or 
both and ascending through the arm to the shoulder and face may 
occur, Schob reported sensory aphasia, apraxia, agraphia and word 

Tingling of the lips or of the tongue has been reported ; 
motor mvolvement is rare, although cerebellar symptoms, such as 
ataxia and nystagmus, were reported by Kennedy, ( ippenheim, Phillips 
and Siebert 


deat ness 


Dizziness is common and sometimes occurs before any 
of the signs, being very severe Auras of smell and hearing and of 
the special senses have been reported. These various and multiple 
abnormalities may occur ip puzzling forms and may even come after 


the onset of headache, instead of before 


Che main featiire of the attack is the headache. usually occurring 
on the side opposite the peripheral symptoms, but at times occurring 


on both sides, or even all over the head or behind the eves. ( Yiten it is 


at a particular place, radiating in a well defined direction and of 
type which has been described 


boring and unendurable: often it 


a 
as throbbing, splitting, hammering, 
s accompanied with tenderness of 
the scalp and photophobia and, when extremely severe, usually with 


nausea and vomiting, and even delirium and unconsciousness 
Investigation by Wolff, of Cornell University, of the problem of 

the causation of headache has been of extreme importance in 

the probable mechanism of migraine headache 


tained’ the sensitivity to pain of various 


revealing 
This investigator ascer 
intracranial structures in a 
patients who were undergoing surgical procedures on the 
He found the entire parenchyma of the cerebrum 


series of 45 


head and cerebellum, 
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including the blood vessels, to be insensitive to pain. The olfactory, 
optic and auditory nerves were insensitive to pain, whereas stimulation 
of the ninth and tenth cranial nerves was found to cause pain behind 
the homolateral ear and in the throat; stimulation of the eleventh 
cranial nerve and of an inconstantly present posterior root of the first 
cervical nerve caused pain near the vertex of the head. 

Wolff also investigated pain by distending the lateral ventricles 
with air; this procedure caused severe headache, although direct 
stimulation of the various parts of the ventricular walls and their blood 
vessels did not result in any pain. Specifically, it was found that 
coagulation, compression and faradic stimulation of the ependymal lining 
of the entire wall of the lateral ventricle did not produce pain. The 
large terminal vein that passes along the floor of the body of the lateral 
ventricle was insensitive to compression, coagulation and faradic stim- 
ulation. The pain which accompanied distention of the third ventricle 
was proved to be due to traction and displacement of the large cranial 
arteries in the region of the circle of Willis. 

Wolff drew the following inferences from his laboratory and clinical 
work concerning the mechanism of headache: Inflammation, traction, 
displacement and distention of pain-sensitive structures are the primary 
disturbances responsible for headache. The cranial vascular structures 
far surpass all others as a source of pain, and it is to be expected, there- 
fore, that vascular structures will often be involved. He summarized 
his observations as follows: 

1. Traction on veins that pass to the large sinuses from the cerebral 
cortex results in a dull, aching pain over the top of the head; brain 
tumors may produce such headache by displacement or direct traction 
on these veins. 

2. Traction on the middle meningeal artery may produce pain as far 
forward as the eye and as far back as the ear; tumors causing traction 
on these arteries in any part of their course may cause headache. 

3. Traction on the large arteries at the base of the brain causes 
headache, and tumors in the region of the sella turcica may cause pain 
by traction on the branches of the circle of Willis. Distention of the 
third ventricle causes traction on numerous arteries at the base of the 
brain and produces pain over the entire head. 

4. Distention and dilatation of intracranial arteries result in head- 
ache ; this is believed to be the mechanism producing migraine headache. 

5. Inflammation involving the pain-sensitive structures at the base 
of the brain causes severe headache. Examples of this are headaches 
produced by meningitis, subarachnoid hemorrhage or meningeal inva- 
sion by tumor. 
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6. Direct pressure by tumors on nerves possessing pain-conducting 
fibers, such as compression of a portion of the fifth cranial nerve, can 
produce pain in various parts of the head 

This monumenta! clinical investigation has shed much light not only 
on the probable mechanism of migraine headache but also on various 
other forms of head pain. It demonstrated that the great intracranial 
venous sinuses and their tributaries from the surface of the brain, parts 
of the basal dura, the dural arteries and the cerebral arteries at the base 
of the brain are sensitive to pain; that the cranium (including the 
diploic and emissary veins), the parenchyma of the brain, most of 
the dura and pia-arachnoid, the ependymal lining of the ventricles and 
the choroid plexuses are not sensitive to pain. 

Allan noted the occurrence of nausea in 63 per cent of men and 
70 per cent of women in a series of 402 patients, of whom 122 were 
men and 280 women; vomiting occurred in 53 and 61 per cent, 
respectively, Ranzou, Mosher and Mingazzini reported visual and 
auditory types of hallucinosis, usually affecting males and lasting from 
a few hours to one or two days. Moersch reported these psychotic 
changes as occurring in 22 of 1,000 cases of migraine from the Mayo 
Clinic. Impulsiveness, anger, anxiety, terror and temporary changes 
in personality have all been observed during the attack. The headache 
often changes from one attack to another, occurring on either side 
indiscriminately and varying im severity and duration. Coughing, 
vomiting, straining and other actions increasing intracranial pressure 
worsen the pain. Usually the duration of the headache is twenty-four - 
hours or less, at times only a few minutes. Allan reported that the 
headache is usually of longer duration in women than in men, lasting 
two days in & per cent of men and three days in 4 per cent whereas 
the corresponding figures for women were 19 and 10 per cent, 
respectively 

Various features of neurosympathetic origin, such as excess secre- 
tion of tears and saliva, may occur. Christiansen stated the belief that 
it is possible to differentiate between “white migraine,” with pallor, 
coldness and dry skin, and “red migraine,” with hot flushed facies, small 
pupils and excessive lacrimation. These assumptions have led to much 
confusion, and both paling and flushing may occur in the course of a 
single attack These and other signs of involvement of the cervical 
sympathetic fibers were reported many years ago by Eulenburg. 
Usually the pulse rate increases with the headache, and vascular dilata- 
tion may be accompanied with capillary effusion or punctate hemorrhage 
in the conjunctiva. Goldflam, Adie, and Critchley and Ferguson noted 
the probability that subarachnoid bleeding may take place at this stage. 
Disorders such as erythema and angioneurotic edema may occur, while 
constipation, diarrhea, palpitation, yawning and dyspnea have been 
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noted. Schroder reported that metabolism is not basically modified 
during the attack. Many observers have examined the optic disks at 
the time of both the headache and the scotoma, usually without noting 
any change. Patton stated that retinal veins were engorged during 
the headache, while the retinal arterioles were constricted during the 
scotoma. Higgins and de Lapersonne reported that as vision returned 
the retinal vessels also returned to normal size. 

Usually the attack ends in a flush, gradually waning and often 
ending in sleep; sequelae are rarely very prominent. The patient may 
feel exhausted after a bad attack and may not regain a normal state 
for several days. Rare cases have been reported, such as those by 
Thomas, Gowers and Holmes, in which hemianopsia lasted for an 
abnormally long time; continuance of such signs should cause further 
study for a possible different cause. 


The symptoms and characteristics of this disease are recapitulated : 


1. A family history of migraine occurring in about 70 per cent of 
patients, a family history of epilepsy in 10 per cent and a family history 
of allergy, especially in children, in 30 per cent. 

2. A personality structure consisting of considerable drive and 
ambition, together with tensional, meticulous tendencies. 

3. Temporary visual disorders preceding the headache, such as 
spectrum, scintillating scotomas, blurred vision and sometimes 
hemianopsia. 

4. Recurrent throbbing, often unendurable and incapacitating head- 
ache occurring in a relatively well person. It is usually unilateral, and 
frequently temporal or frontal, although not exclusively so. 

5. The occurrence of nausea, vomiting or retching, usually occurring 
during the height of the attack, and, less frequently, vertigo, tinnitus, 
paresthesias, flushing or paling, tremor, speech disorders, hallucinations 
and disorders, of taste or smell. 


CLINICAL TYPES 

In addition to the classic type, there are subtypes with special 
features and presenting variations which must be considered. 

Abdominal Migraine.—This term is employed to describe a condi- 
tion occurring largely in children of migrainous parents in which 
abdominal pain is associated with migraine or a substitution for the 
headache. Curschmann reported this condition, and Brams collected 
22 cases of it. Buchanan, and Pollock and Barborka also reported such 
cases. Woltman told of a woman aged 28 whose headache and visual 
symptoms were promptly succeeded by intense abdominal pain, followed 
by vomiting. Bassoe reported the cases of 2 women who had undergone 
futile laparotomy. This type of periodic abdominal pain may persist 


| 


after the migraine has vanished, while at times cerebral and abdominal 


106 ARCHIVES OF OPHTHALMOLOGY 


syndromes alternate. Kinnier Wilson stated the belief that if abdominal 
symptoms occur periodically without a history of any cerebral migraine, 
the diagnosis of abdominal migraine is extremely difficult and may well 
be wrong. Some of these so-called visceral equivalents may be epileptic, 
and not migrainous, whereas others may simulate a tabetic crisis. 

Ophthalmoplegic Migraine.—This condition may be a form of recur- 
rent oculomotor paralysis with headache, and not a form of migraine 
Gubler, as long ago as 1860, Saundly, in 1882, and Mobius, in 1884, 
reported cases of ocular palsy associated with migraine headache ; 
Charcot, however, originally proposed the name given this condition 
This type of headache is often severe; it may be felt behind the eye or 
over the temple and is usually confined to one side. As this headache 
wanes, ocular palsy may develop and may attain maximum effect in a 
few hours or less; at times the third nerve is affected, usually on the 
same side as the headache, and rarely the fourth or sixth nerve may be 
involved. Convergence had been affected, and in 1 case a completely 
unilateral ophthalmoplegia had been observed. Such paralysis usually 
lasts for two or three days, slowly disappearing, but it may persist for 
weeks or months. It is usually followed by complete return of function, 
although after attacks become more frequent recovery 1s less complete 
and may go on to permanent paralysis; diplopia, mydriasis, ptosis and 
strabismus have been observed to persist during the entire period 
between attacks. Such findings provide suspicion that the cause of the 
ocular palsy is not of the same origin as migraine. Of the findings 
which lend support to this belief, the first is the fact that the hereditary 
factor is not so marked im this type as in simple migrame; second, and 
a more valid proof, is the finding of localized lesions in many oculomotor 
nerves in the few cases in which autopsy has been carried out. 
\neurysm may at times be responsible, and Riley reported the demon- 
stration of lesions of the brain stem: repeated angiospasm could conceiv- 
ably, however, produce such a permanent weakness of the ocular 
muscles 

Ophthalmic Migraine.—This is a term used to describe the ocular 
manifestations of migraine, such as recurrent scintillating scotomas 
and henuanopsia without headache. Such forms may occur or be 
preceded or followed by the usual classic type of migraine; ocular 
migraine is the term reserved for headache of ocular origin which 
resembles migraine. However, it has none of the characteristics of 
migrame and should not be called such, as it usually results from such 
factors as errors of refraction, extraocular muscle imbalance or 
anisetkonia 

Claims have been made for including certain recurrent facial palsies 
with headache in this general class, such as the so-called facioplegic 
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migraine; Bernhardt, Neumann, Flateau and Riley reported cases of 
this type, but most of these are in the older literature, and all seem 
doubtful. It would appear that such a syndrome would probably involve 
other types of organic lesions, such as aneurysm, tumor or infection. 

Precordial Migraine—-This type of migraine is characterized by 
intense pain around the heart without any evidence of disease which 
might produce such pain. This condition has been reported by Fitz- 
Hugh as occurring in 27 per cent of 880 patients with migraine. It may 
occur as a “substitute” for headache and has been confused with angina 
pectoris. 

Atkinson stressed the fact that Méniére’s syndrome may sometimes 
substitute for an attack of migraine, and occasionally even replace the 
disease. He pointed out the similarity of the two conditions. 


OCULAR COMPLICATIONS 

During all phases of the attack of migraine, ocular complications 
may be observed, and these occur in various forms, affecting the lids, 
conjunctiva, iris, pupil, media, optic nerve, retina, retinal blood vessels 
and extraocular muscles. During the prodromal stages, as well as 
during the actual attack, various components of the eye may be affected, 
either singly or in definite combinations. 


EYELIDS 


In a few cases, the eyelids have been reported as being swollen and 
edematous, with little redness and no induration or tenderness. This 
condition has occurred, naturally enough, in cases in which an allergic 
etiology was proposed; in the reported cases relief of the condition by 
allergic therapy was promptly obtained. 

Ptosis of the lid has been reported rather extensively and may recur 
during various attacks. Townsend, Konstam, Drell and Kennedy 
observed such ptosis, and in 1 case the ptosis remained indefinitely. 
This may occur early in the disease and in conjunction with paralysis of 
other extraocular muscles. It has been suggested that the ptosis may 
be the result of aneurysm, tumor or localized edema, occurring on an 
allergic basis and accumulating within the skull in those areas best 
adapted by formation and the exercise of gravity to permit it. This is 
the theory held by Kennedy, and he cited such a case in 1947. Asa 
rule, such abnormalities of the eyelids are recurrent and transient. 

Complications involving the conjunctiva in this disease are not com- 
mon, and not particularly serious. Occasionally there may occur con- 
gestion of the conjunctival vessels, and Kinnier Wilson described 
capillary hemorrhages in the conjunctiva; corneal sersitivity is 
unchanged during the course of migraine, but edema of the cornea 
occurring in a patchy distribution has been described. 
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IRIS 


The anterior uveal tract is rarely involved in migraine, except for 
various pupillary changes; organic disturbances of the iris stroma have 
been described, and stromal hemorrhage and focal areas of hyperemia 
have been reported as occurring in this disease. Pupillary changes, 
however, are common. Chambers stated that the pupils during an 
attack are usually dilated but react well to light and in accommodation ; 
in numerous cases, dilatation and fixation of the pupil, both unilaterally 
and bilaterally, have been reported, and in some cases the pupils may 
be in a state of hippus, contracting and dilating rhythmically quite apart 
from any change in the light intensity. Rowbotham stated the belief 
that such changes are related to disturbances in the autonomic nervous 
system. Daily described pupillary dilatation and constriction in associa- 
tion with paralysis of extraocular muscles, ptosis and auditory disturb- 
ances. A dilated fixed pupil occurring homolaterally with the head 
pain has been reported by many authors; no example of the Argyll 
Robertson pupil was found in the literature. In cases with a dilated 
pupil, Weber and Runge noted absence of the hemianoptic pupillary 
reaction, inferring therefrom that there was a cortical site for pre- 
headache visual scotoma 


PARALYSIS OF OCULAR MUSCLES 


Paralysis of ocular muscles is not infrequent in cases of migraine 
and occurs in a specific type of the disease, the so-called ophthalmoplegic 
migraine. This term indicates paralysis of an extraocular or intraocular 
muscle occurring in conjunction with the classic migraine syndrome. 
Such paralyses have long been recognized, and there is an extensive 
literature on this phase of the disease. The third nerve is commonly 
affected, rarely the fourth or the sixth; and infrequently complete unilat- 
eral ophthalmoplegia may be encountered. Marlow, Mackay, Susman 


and Reese have reported at various intervals cases exemplifying such 
paralyses. In a case reported by Herman and Hall, a sphenoidal 
mucocele was thought to be the cause. Kennedy stated the belief that 
localized edema occurring in the neighborhood of the sphenoidal ridge 


may compress the nerves passing through the superior orbital fissure 
and wumpair their function; severe compression in such a_ bone- 
surrounded area may produce such anatomic changes as to abrogate 
function temporarily. He stated the opinion that it is usual to find the 
paralysis of ophthalmoplegic migraine lasting several weeks, and even 
months, and that it 1s to be expected that if headaches producing com- 
pression of these nerves occur regularly and frequently throughout a 
greater part of life, paralysis may ensue. Other neurologists have 
expressed disagreement with this theory, asserting that the disease 
entity called migraine does not produce any ocular paralysis, but that 
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such changes are due to organic lesions in the brain, such as aneurysm, 
tumor or arteriosclerosis. Amat described a case in 1921 in which there 
was a complete paralysis of the third nerve that became permanent. 
Susman stated the belief that unilateral hydrocephalus on the side cor- 
responding to the headache might be related to the ocular palsy. Reese 
suggested roentgenography of the optic canals and orbit as a means of 
explaining the paralysis in these cases. Konstam observed that the 
paralysis may be due to a neuritis of the third or the sixth nerve and 
rejected the vascular pathologic change as the possible cause, because 
of the occurrence of relapses with identical symptoms. Daily set forth 
the idea that emotional disturbances are the exciting factor in precip- 
itating the paralysis, and that psychotherapy is the procedure of choice. 
Verhoeff recorded a case in which there were recurrent attacks of 
concomitant exotropia, each followed by transient esotropia; each phase 
persisted about one week, The author expressed the belief that such 
muscular anomalies may be explained on the basis of a vasomotor 
disturbance, first producing a reduction of tonus, and, second, an 
increase of tonus in the region of Perlia’s nucleus. Sometimes the 
paralysis involves several nerves simultaneously, each of which must be 
individually involved; and the question has been raised whether these 
paralyses are actually complications of migraine or merely individual 
disorders which are occurring coincidentally. As the problem of deter- 
mining the exact pathologic process in migraine is still unsolved, it is 
difficult to associate such paralysis with it. Aneurysms may probably 
be responsible for the syndrome of anoxia due to angiospasm; it may 
be postulated that recurrent angiospasm could produce such a degree of 
permanent vascular change or damage that resultant permanent dysfunc- 
tion of a nerve or muscle might ensue, such as occurs in walls of blood 
vessels in hypertensive retinopathy. 


THIRD CRANIAL NERVE 


The commonest ocular muscle paralysis occurring in conjunction 
with migraine is a total or partial paralysis of the muscles supplied by 
the third nerve, with or without involvement of the pupil. Of 126 
articles referring to cases of ophthalmoplegic migraine, paralysis of the 
third nerve was reported in 78. Such paralysis usually occurs either 
during the acute attack or shortly thereafter and is of a transitory 
nature in most cases. Townsend described a case in which the paralysis 
disappeared after two months’ duration, while other cases involving 
either partial or complete paralysis of the third cranial nerve were 
reported by Mobius, Bussola and Amat. Cases of internal ophthalmo- 
plegia are infrequent, although they are encountered in this disease. In 
such cases paralysis of accommodation and paralysis of the pupil may 
persist for several weeks. 
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Only one branch of the third nerve may become affected, that which 
supplies the levator palpebrae muscle, producing ptosis of the upper lid 
Study of the literature reveals a number of such cases, in which the 
paralysis was usually unilateral, and most frequently homolateral, with 
the head pain. Such cases were cited by Kennedy, Townsend, Konstam, 
Daily, Drell and others. Marlow in 1928 reported a case of convergence 
paralysis. Lawford recorded such a case several years before, which 
occurred in the outpatient department of the Royal London Ophthalmic 
Hospital. 


THIRD, FOURTH AND SIXTH CRANIAL NERVES 


Numerous cases of involvement of the third, fourth and sixth nerves 
have been reported. Isolated paralysis of the fourth nerve represents 
a rather rare finding in the course of migraine. Fuchs, however, 
reported such a case in 1920 in connection with other cases with involve- 
ment of the third and fourth nerve. Bramwell described the relation 
of the third and sixth nerve to the arteries at the base of the skull. 
He demonstrated that the third nerve lies immediately posterior to the 
posterior cerebral artery and that the sixth nerve lies in a similar posi- 
tion im relation to the transverse artery to the pons. He stated the 
belief that recurring points of pressure on the nerve might well occur 
as a result of arterial dilatation; he further stated that paralysis of the 
ocular muscles is also of the peripheral type and, although always 
occurring in a sudden manner, usually regresses slowly. 


In summary, after reading many case histories, one gets the impres- 
sion that it is usual to expect complete return of function in the majority 
of cases in which paralysis of the ocular muscles is associated with 
migraine ; however, in the event that the attacks persist, even at wide 
intervals, recovery may be retarded, or paralysis may become permanent 


This finding, as has been stated, lends support to the view that the 
cause of the ocular muscle paralysis may exist as an organic abnormality 
quite apart from the causative factor of migraine, or may possibly be 
the end result of long-continued periods of angiospasm, edema or pos- 
sible pressure due to vascular dilatation. 


INVOLVEMENT OF THE RETINA AND OPTIC NERVE 


The conducting system of the eye is affected in many cases of 
migraine. This occurs in the form of changes in the caliber of retinal 
vessels; these alterations have been observed prior to and during the 
acute attack. Such observations lend evidence in support of the theory 
of vascular lability, which is now a widely recognized mechanism 


responsible for the chief symptoms of migraine. Other peripheral ves- 
sels showing alteration in function due to emotional stimuli, as well as 
during migraine, were reported by Hauptmann. Temporary dilatation 
of the retina vessels, as well as superficial retinal hemorrhages, have 
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been demonstrated by various authors. These alterations are of tempo- 
rary character and are reversible. Cases exemplifying papillitis, papil- 
ledema and separation of the retina have been described in the literature. 
Changes in the visual fields have been extensively described by various 
authors. Such visual phenomena as fleeting scotomas, flashes of light, 
fortification spectrums, “pinwheels” and “black spots” have been vari- 
ously interpreted. Horrax stated that while operating on a patient, with 
use of local anesthesia, manipulation of the visual cortex produced visual 
phenomena. Some of the older observers noted the relation of the visual 
phenomena of migraine to spasm of the cerebral vessels. Schumacher 
and Wolff concluded that the scotomas and scintillation are due largely 
to vasoconstriction of cortical vessels, with resulting anoxia and disturb- 
ance in cortical function. Dynes reported 3 cases in which typical 
migraine occurred in association with an elevated blood pressure and in 
which quadrantic field defects were noted; the author stated that in 
these cases the changes were due to vascular disease with cerebral 
hemorrhage or thrombosis which occurred in conjunction with migraine. 
Butler described a case in which the right field of vision showed uniform 
peripheral constriction, together with a relative scotoma; he postulated 
aneurysm as the cause of this field defect. He also cited the case of a 
woman aged 45 who had had typical migraine headaches for thirty years 
and who showed a hemianoptic crescentic scotoma. The blindspots 
were normal, and five months after this observation no trace of the 
scotoma was noticeable, the fields of vision being normal. He stated 
the belief that this case was a pure instance of migraine. Pinard related 
that a course of treatment for syphilis may cure migraine accompanied 
with visual field defects, thus revealing that a latent syphilitic arteritis 
was responsible for the disorder. Daniels reported a case in which 
homonymous hemianopsia occurred in a man aged 34 with migraine. 
In the beginning there was a left lower quadrantanopsia, the defect 
protruding slightly into the upper left visual quadrant; five hours after 
observation the residual defect started to clear up slowly and concentri- 
cally from the periphery. In the course of the next several weeks there 
were temporary changes in the size of the scotomas, it finally being 
reduced to a narrow, arc-shaped defect. He assumed that the climactic 
symptoms were due to functional changes (spasms) of the vessels of 
the brain, and, in view of the absence of the hemianoptic reactiori of the 
pupils, the disturbance must have been behind the genu. Poos also 
reported a case of chronic right homonymous hemianopsia which fol- 
lowed various attacks of scotoma scintillans extending over a period of 
years. Similar cases were reported by Sidler, Schultze, Mobius and 
Pandelescu and Dimitrescu. In many of these cases it was apparent 
that the abnormal field defects might be accounted for by pathologic 
processes coexisting with migraine. 


i 
‘4 


ARCHIVES OF 


OPHTHALMOLOGY 


INVOLVEMENT OF OTHER NERVES 


The involvement of the facial nerve in the form of recurrent facial 
paralysis complicating migraine is frequently merely coincidental, and 
probably indicates an additional pathologic condition which might 
explain the symptoms. Certainly, without careful study one should 
view such cases with caution. 


Hemiplegic attacks in migrainous persons 
were reported by Clarke, Oppenheim, Jelliffe and Ferguson. Mono 
plegias have also been described. As previously stated, Kennedy stated 
the belief that transient hemiplegias are due to localized cerebral edema 


There is no evidence in the literature of any causative relation 


between migraine and glaucoma, although 2 cases of their association 
have been recorded. 


PATHOLOGIC 


FEATURES 

As Wilson stated, “Mere recurrence of an evanescent neural disorder 
even in long cases can hardly by itself induce visible lesions.” In 
accordance with this statement, migraine at the present time may be 
said to have no well defined pathology. To ascribe to anatomic changes 
observed at autopsy in cerebral tissue the production of migrainous 
sympaoms is not possible on scientifle grounds in most instances ; cases 
reported by Morenas, Dechaume and Hilpert illustrate such a conten- 
tion, All these authors described cases in which the patient spent a 
lifetime suffering from migraine with complicated neurologic disorders 


and in which degenerative vascular disease was observed post mortem. 
It is difficult to correlate such findings with the individual symptoms. 
In some cases of the ophthalmoplegic type, namely cases described by 
Richter, Karplus, Shinoya and Dassen, autopsy was performed. In all 


of these cases, various types of lesions, such as neurohbroma, aneurysm 
and fibrochondroma affecting the third nerve, were encountered, 


obviously unrelated to the pathologic process of migraine. 


LABORATORY 
RLOOD 


FINDINGS 
CEREBROSPINAL 


AND 


FLUID 


Studies of the body fluids either during or between migrainous 
attacks do not add to knowledge of the disease. Hahn and Bonn 


reported a transient increase in blood pressure during the course of the 


attack, but other observers found the pressure to be normal. Vallery- 


Radot particularly examined 5 patients at the beginning of an attack for 
eosinophilia and found no increase in these cells. He was also unable 


to find an excess of eosinophils in 15 of 18 patients between attacks. 
Reymond and Rouzard, and Moehlig found an increased value for blood 
cholesterol, but McLure and Huntsinger were unable to confirm this 
observation. Hartung studied extensively the blood chemistry in 
migrainous patients and found no noticeable variation from normal. 
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The acid-base equilibrium is not changed to any extent; Weismann- 
Netter reported that a preceding alkalosis seemed to foretell some 
attacks of migraine. Diamond stated that the bilirubin and urobilinogen 
contents of the blood were high in a series of about 35 migrainous 
patients; however, hepatic and other intestinal symptoms were pro- 
nounced. Van Leeuwen discovered toxic substances in the blood, 
probably amines, which had vasoconstrictor effects, and a similar finding 
was noted by Kammerer, but further study is required. 

Van Storch and Merritt published the following tabulation of the 
results of their studies on the spinal fluid pressures (table 2). 
Other investigations, by Critchley, Ferguson, Quincke, Sicard and 
Claude, revealed conflicting evidence in this regard. Von Storch and 
Merritt, in 43 cases, found the cell count, the colloidal gold curve, the 
reactions for globulin and the total protein content to be essentially 
normal. In brief, the composition of the spinal fluid does not deviate to 
any degree from normal. 


Taste 2-—Spinal Fiuid Pressures* (after von Storch and Merritt) 


Number Number with Nutober with Average 
t High Low 


Reading, 
Time Cases Readings Readings Mm. 


During attacks. ... 6 1 3 @, 123 
Between attacks... 2 (185,190) (90, 00, 


* Figures in parentheses indieate pressures, expressed in millimeters of water. 


URINE 


Transient acetonuria was reported by Fawkes, while diminished 
excretion of chlorides and of urea was also described by Gerson, and 
Reymond and Rouzard. Riley stated that gonadotropins appear in the 
urine a few days before the onset of migraine and apparently disappear 
soon after, while, on the other hand, estrone (theelin) was usually 
below the normal level, and unrelated to the headache. In the female 
gonadotropin from the anterior lobe of the pituitary is taken up by the 
ovaries; therefore, when found in the urine of migrainous patients it 
would indicate either overactivity of the pituitary gland or underactivity 
of the ovary. The occurrence of the aforementioned abnormalities does 
not seem oversignificant, and it may be stated that the urine is not 
greatly affected by the migrainous attack. 


PATHOGENESIS OF OCULAR SYMPTOMS 
ARISING IN MIGRAINE 
It would seem that the fairly common defects of the visual fields 
are due to pathologic changes along the visual path between the optic 
chiasm and the occipital cortex, most probably being the result of 
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cerebrovascular spasm and anoxia, with possible edema. Visual hallu- 
cinations, so far as is known, do not arise from lesions of the optic 
tracts, but usually are due to disturbances in the cortex; aphasia and 
other sensory symptoms are also evidence in favor of a cortical site. 
Altitudinal hemianopsia may be produced by involvement of the cal- 
carine cortex above or below the fissure. Visual auras confirm the 
cortical theory, and it is possible that even scotomas have a central 
origin, the maculas having extensive representation in the occipital 
areas ; occasionally one sees a case in which monocular scotoma may be 
present. All these findings force one to the conclusion that different 
sections of the visual pathway are affected at different times and in 
different attacks of the disease; and, although most of present knowl- 
edge would impel one to accept a cortical theory, other facts indicate 
abnormalities in a more peripheral position. Unilateral paralysis of 
oculomotor muscles cannot be due to lesions higher than the mesenceph- 
alopontile nuclei, and the lesions may possibly be lower. Wilson 
stated the belief that the varied neurosympathetic features of the 
disease must be largely hypothalamic, or, better, periventricular; he 
stated that the characteristic headache cannot depend on cortical mal- 
function, that it must be related to meningeal and meningovascular 
derangement, i.¢., an intracranial neuralgia. This possibility was 
inferred by Hasse eyghty-five years ago, and it now seems proved that 
cranial arteries are potential sites of pain, as demonstrated by Ray and 
Wolff, Penfield and others. Such pain may be elicited through stretch 
of relaxed, dilated arterial walls, and this mechanism has been demon 
strated in four types of headache: (1) that induced by histamine, 
(2) that produced by fever, (3) that produced by migraine and (4) that 
produced by vascular hypertension 

In all these types, the amplitude of the pulse wave is an important 
factor in the headache, as shown by its diminution with compression of 
the temporal and internal carotid arteries. It has also been demonstrated 
by the aforementioned investigators that the headache caused by drain- 
age of the spinal fluid, as in lumbar puncture, and from lesions that 
produce change in intracranial pressure, including tumors, results from 
traction on or displacement of pain-sensitive intracranial anchoring 
structures, chiefly the large venous blood sinuses and the circle of 
Willis. Hlughlings Jackson stated the belief that discharging lesions of 
the sensory cortex begin the attack but can not account for the entire 


syndrome 


I am forced to the conciusion, then, that the very complicated sym- 
toms of migraine indicate changes localized in the cranial arteries, in the 


cerebral cortex, in the meninges, around the ventricles and perhaps also 
in the cranial nerves. No solitary site is conceivable. Some of the 


theories of pathogenesis follow : 
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1. Vascular spasm was ascribed by du Bois-Reymond as the cause 
of migraine more than seventy years ago. Brunton reported a case in 
which the temporal artery dilated proximally in the course of an attack, 
while its smaller branches were harder and were sclerosed, feeling like 
wire twigs on palpation. As the heart propeled impulses through the 
dilated vessel into the constricted distal branches, acute pain resulted. 
Hare brought forth evidence to demonstrate that migrainous pain is 
relieved by any procedure producing constriction of dilated vessels. 
Schumacher and Wolff reported the most generally accepted theory of 
the basic pathologic processes. They stated the belief that the pre- 
headache scotomas are due to vasoconstriction of branches of the internal 
carotid artery with resulting anoxia and distortion of function of the 
occipital cortex. The headache was shown to be due to dilatation of 
the intracranial branches of the external carotid artery, the pain itself 
being transmitted to actual consciousness by way of the fifth, ninth and 
tenth cranial nerves. This idea had also been investigated by Ray and 
Wolff in 1940, who suggested that the upper three cervical nerves may 
also play a part in conduction of pain. This entire mechanism of vaso- 
motor change is associated with temporary body changes underlying 
physical disorders, and probably allergic conditions. Some nenrologists, 
however, doubt whether the beginning vascular constriction could be the 
cause of a luminous, expanding spectrum, believing that local ischemia 
produces loss of function, rather than irritation of function. Neverthe- 
less, the negative aspect of the aura, that is, the blindness and scotoma, 
could be accounted for by angiospasm; and reestablishment of blood 
flow through such vessels might produce the pains of vascular distention. 
Little study has been given to the manner in which the vascular distur- 
bance begins, and it is not yet known whether the vasoconstriction starts 
locally in the tiny branches of the posterior cerebral vessels from 
changes in the bulbar area or vasomotor centers, or how such vasocon- 
striction extends or whether it conforms to the distribution of a nerve 
or blood vessel. Vasoconstriction itself probably is induced by a neural 
factor, in which case migraine could be chiefly neurogenic. Moreover, 
the theory of vascular spasm does not fully explain the events that 
occur in ophthalmoplegic migraine. First of all, it is obvious that 
angiospasm ought to produce temporary muscular paralysis by inhibiting 
the blood flow to the nerve and yet not account for prolonged paralysis. 
Ehlers showed that the third nerve and the posterior cerebral artery 
lie together near the interpeduncular fossa and stated that when this 
vessel becomes distended it will exert pressure on the nerve trunk and 
produce interference with function. The effect of such dilatation pro- 
ducing rather long-drawn-out paralysis of nerve tissue and_ briefer 


effects on other tissue is not explained; of course, it would not apply 
to paralysis of the fourth nerve and some other forms of ocular palsy. 
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It is also still unexplained why permanent symptoms are not commoner 
and why the oculomotor nerves should be particularly selected to 
hecome affected in migraine. The belief that the longer vascular spasm 
persists, and the more frequently attacks occur in the same locality the 
more likely is degeneration to be induced, is still conjectural. Another 
perplexing feature is that after many recurring attacks of angiospasm 
in the visual area permanent visual field defects are extraordinarily rare, 
especially as experiments have proved that nerve cells are more readily 


distorted by anoxia than are nerve fibers. 


2. A second hypothesis is somewhat related to the theory of vascular 


spasm, This is the belief brought forward by Kennedy, Schuller, 
(Quincke, Otto and Holmes that fluid edema results from increased 
vascular permeability, which, in turn, produces arterial constriction and 
is followed by areas of cerebral or meningeal edema; these localized 
areas form quickly and by their presence induce various symptoms, 
such as visual phenomena due to irritation of the calcarine tissue. Dis 
tention of sensitive tissues in the meninges due to such accumulation of 
fluid could produce sev@re pain These authors described cases in 
which there oceurred localized swellings in the eyelids, face, lips, breast, 
arms and back in conjunction with the typical migraine syndrome 
Some of the authors inferred that migraine is merely a form of angio 
neurotic edema occurring in brain tissue. Even the most enthusiastic of 
believers in such a cause must admit that other contributing causes may 
be present, since m any group of patients suffering from a particular 
disatnlity one may obtain a number who may be considered significantly 
allergic. 
Before accepting this theory, more study is necessary, as there are 
various unsettled points requiring elucidation. It is difficult to under- 
stand why typical hemicrania accounted for by meningeal edema should 
not soon become diffused, and if edema produces visual illusions in the 
calearine area, it would have to be assumed to elicit other cerebral svm- f 
toms indicating an almost total hemispherical edema. In simpler terms, 
such an edema could not be quite so selective as proposed. Spinal 
fluid readings also lend no support to the assumptions that intracranial 
pressure is increased. The belief that the rare finding of subarachnoid 
hemorrhage during the course of an attack confirms the etiologic signifi- 
cance of edema ts not necessarily true, for vascular spasm alone may 
produce hemorrhages in the retina and conjunctiva and may also do so 
within the brain; the proponents of the allergic theory can only say 
that possibly some exudative process resulting in accumulation of edema 
fluicl may occur in migraine and may be responsible for some symptoms. 
3. A further hypothesis ascribes the disturbance to changes occurring i 
in the autonomic nervous system, attempting to explain the intracranial ' 
vascular change by perverted cervical sympathetic function ; such a view 
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has been proposed by Dandy, Penfield, Hartenberg and others, Whether 
such a vascular change, that is, constriction followed by dilatation, is 
due to a central abnormality, or whether it may be caused locally by 
action on the vessels by circulating toxins is still undisclosed. Results 
of experimental stimulation, and even extirpation of the cervical sym- 
pathetic ganglia or nerve trunk, have been contradictory, and whether 
the pain of migraine is of trigeminal or sympathetic origin is still in 
doubt. Experimental studies on sympathetic nerve tissue have not 
reproduced the same degree of vascular spasm that is thought to occur 
clinically. In regard to the causation of pain, Dandy stated that 
migraine pain is “meningeal and therefore sympathetic”; but anatomi- 
cally, however, the fifth nerve supplies the coverings of the brain. The 
problem as to the initial origin of the pain has been the subject of a 
great variety of clinical and experimental investigations. Recapitula- 
tion of such study tends to demonstrate that sympathetic fibers on the 
intracranial vessels carry impulses producing pain from these arteries 
to the cerebrospinal neurons; according to the theory of the autonomic 
origin, migrainous pain is caused by “stretch” of the vascular tree and 
such impulses would pass over the trigeminal field to reach the cortex 
(an assumption in accordance with the findings of Harold Wolff). At 
present, however, one cannot state definitely that vascular spasm itself 
is caused by sympathetic stimulation, either from a central origin or by 
local reaction to various toxins. Ray and Wolff stated the belief that 
the pain itself is transmitted to the thalamus and cortex, that is, to 
consciousness by means of the fifth, ninth and tenth cranial nerves and 
the upper three cervical nerves. 
4. Other hypotheses have been advanced to explain the pathogenesis 
of this disease. Thomson, in an attempt to show hypophysial malfunc- 
tion as a cause of the syndrome, reported 17 cases in a series of 25 in 
which roentgenograms showed changes in the sella turcica. According 
to this theory, some endocrine change causes enlargement of the pitui- 
tary gland, which then produces headache by pressure upon the sella, 
visual symptoms also being due to pressure on the nearby optic chiasm 
and bandelette and ocular palsy to pressure on the nerves as they 
traverse the cavernous sinus, Such a theory has been proposed by Deyl 
and Plavec. This hypothesis is not free from criticism, as symptoms of 
tumors of the pituitary gland do not particularly resemble the character- 
istics of migraine. These tumors do not usually present the typical 
unilateral headache or the visual auras which are consistent with 
migraine, and many headaches of pituitary origin which depend on 
transitory enlargement of the gland have been successfully treated with 
estrone and other hormones. These facts were reported by Thomson, 
Riley and others. It is true that in the female migraine has been fre- 
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quently associated with puberty, the menopause and menstrual cycle, 
and Price and von Storch investigated this aspect in analyzing the data 
on a series of 200 women with migraine. They concluded that in only 
10 per cent was there a definite relation between the migraine attacks 
and the menstrual cycle, although they found that estrogen therapy was 
most effective in this group. Alvarez, in discussing the induction of 
the menopause as a means of treatment of migraine, was vigorous in his 
nonrecommendation. lEndocrine therapy of this disease has been largely 
disappointing, while the psychogenic aspects of puberty, the menopause 
and the menses have been widely neglected. Any attempt, therefore, 
to ascribe migraine to glandular derangement would seem incompatible 
with present day evidence 

It is obvious, then, that not one of the several theories advanced to 
explain the pathogenesis of this condition is entirely satisfactory. The 
migrainous disposition would seem to be one consisting of a sensitive 
reaction on the part of the intracranial neurovascular system to diversi- 
fied stimuli; production of symptoms would seem to be brought about 
by changes occurring in the vasomotor control of extracranial and 
intracranial blood vessels, either from central neurosympathetic changes 
or local abnormalities. The cerebral cortex, the hypothalamus and the 
meninges all are involved in a complete attack, but exactly what 


happens in regard to the sequence of symptoms is still unknown 


DIAGNOSIS 

The classic features of migraine,—the family history of the disorder 
and the record of sick headache in early life, together with intermittent 
unilateral pain, visual aura and vascular imbalance—are usually suffi- 
cient for diagnosis. Various minor forms and incomplete varieties of 
the disease, however, sometimes cause difficulty. Of the several other 
conditions which may produce confusion are cerebral tumors, especially 
those of the lateral ventricles; occasionally the typical hemicranial type 
of headache will occur with a neoplasm. Extremely important is exam 
ination of the ocular fundi to rule out papilledema. Cerebral aneurysm 
may simulate migraine for many years, as may the so-called histamine 
headache. This is characterized by sudden onset with unilateral parietal 
pain which is increased by vasodilator drugs and reproduced by the 
nyection of histammne it 1s accomparied with lacrimation and congestion 
of the eves and nose on the same side and does not usually cause gastric 
symptoms. It usually occurs in patients over the age of 40 and may 
be treated by histamine desensitization Headache associated with 
hypertension, facial neuralgia, temporomandibular neuralgia, sinus head- 
ache and temporal arteritis must be considered in differential diagnosis. 


Tic douloureux should not be confused with migraine. Usually the 
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most difficult problems in diagnosis occur in patients who possess 
neurotic personalities or who may have other organic disease when first 
observed. 


As a further aid to diagnosis, Dow and Whitty reported 51 cases 
of migraine studied by electroencephalography. Of these cases, abnor- 
malities were found in 30; generalized dysrhythmia was present in 14; 
symmetric bilateral episodic activity, in 12, and a persistent focal abnor- 
mality, in.4. They concluded from their studies that the use of electro- 
encephalography in the imvestigation of cases of migraine is always 
advisable, even though a persistent focal abnormality is only rarely 


demonstrated. In cases in which ocular signs were present during the 
aura, generalized dysrhythmia was the rule. Further study, especially 
the investigation of cases of migraine over a period of years, is necessary, 
but this should be a valuable adjunct in diagnosis. 


COMPLICATIONS 

A few complications which may be considered due to migraine itself 
have been reported in the literature, most of the so-called complications 
having been caused presumably by ruptured aneurysms, unrecognized 
tumors or vascular thromboses. Such events would explain the few 
instances in which hemianopsia or other ocular changes have become 
permanent. The occurrence of glaucoma, brain abcess or sinus compli- 
cations, although reported, should undergo careful scrutiny; migraine 
per se has never resulted in fatality. 


PROGNOSIS 

In consideration of the possibility of recovery from the ocular compli- 
cations of migraine, the prognosis should be reserved, as, in the present 
state of knowledge, the actual cause of many of the complications 
depends on rather intangible factors. Obviously, prognosis must be 
reserved, as ophthalmoplegic symptoms occur which do not recede 
completely, The muscular complications may be divided into two 
types: those which tend toward complete recovery, and those in which 
a certain tendency to paresis remains permanent. The prognosis in the 
disease itself would appear to vary, alhough the chance of complete 
recovery is good in many cases. In general migraine is a self-limited 
disorder, gradually amehorating in the course of time and often dis- 
appearing completely with the climacteric. This disease is never the 
cause of death unless it leads to suicide. In cases in which there is a 
strong element of heredity, improvement is slower, and proper therapy 
is the means of obtaining earlier improvement and elimination of the 
disease. Unquestionably, the prospect of permanent cure in many cases 
is remote, but in all cases aid may be given by proper treatment. 
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TREATMENT 

The course of treatment of this disease is directed along two main 
lines—the treatment of predisposing factors and the treatment of the 
disease itself. It is obvious that in order to prevent the occurrence a 
disorder which is inherited in a large percentage of cases, marriage of 
persons with migraine is inadvisable. The occurrence of migraine, 
epilepsy and an extensive or a strong tendency toward allergy in both 
partners would be strong reasons for avoiding marriage. Other forms 
of preventive treatment are to be found in the field of psychiatry, where 
psychoanalysis and personality treatment are methods now recom 
mended for many patients. In attempting to advise the patient in regard 
to his habits, reactions and environmental situations, the physician may 


reheve the patient from many situations involving tension and emotional 
conflict. Whitehorn and Wolff described a method of treating such 


patients by means of bringing to the fore the relation between emotion 
and physical state; such therapy was of definite benefit. The belief that 
autointoxication is a prominent factor in leading to migraine should 
result in a regamen of suitable intestinal hygiene ; tests for sensitivity to 
the various proteins should be made in cases in which allergy is sus- 
pected, but results from allergic therapy have been varied. Of course, 
if blameworthy protein substances are found, relief may be obtained by 
desensitization or avoidance of them. Vaughan found the chief food 
offenders to be wheat, milk, chocolate, peanuts, pork, onion, egg, bean 
and banana, whereas deGowin reported the first ten substances to be 
celery, pea, onion, oatmeal, coffee, carrot, cheese, cabbage, banana and 
melon. Errors of refraction and ocular muscle imbalance, according to 
Elliot, are predisposing causes in many cases. He obtained a definite 
cure in 37 of 100 cases by suitable correction of the error of refraction; 
this, obviously, was in cases of “ocular migraine.” Endocrine treatment 
has heen reported as effective-—some physicians giving thyroid and 
some posterior pituitary injection U.S.P. intramuscularly, Sajitz advo- 
cated the use of alpha estradiol and obtained relief in 7 in a series of 11 
cases. Estrone and emmenin® (a placental estrogenic preparation 
composed mostly of estriol glycuronide) have been used by Blaike 
and Hossack with some success in treatment of women who under- 
went attacks of migraine during the menstrual period. Other investi- 
gutors have had varying results with such treatment. Alvarez 
strongly protested against the induction of the menopause as a means 
of treating migraine. Further methods of preventive treatment include 
the use of histamine infusions, which attempt to alter the vascular 
tendency toward constriction and dilatation which occurs in migraine. 
Histamine seems to be effective when given in the form of intravenous 
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infusions of 1 mg. of histamine base in 1,000 cc. of isotonic sodium 
chloride solution; such infusions are administered slowly to prevent 
severe flushing, headache, tachycardia or fall in blood pressure. During 
such treatment, 2 ounces of amphojel* (colloidal suspension of aluminum 
hydroxide) in 400 cc. of milk should be taken slowly by mouth to 
relieve gastric irritation. As stated previously, this type of treatment 
probably increases the patient's tolerance to histamine, thereby changing 
an underlying vascular imbalance. Pelner and Aibel attempted to treat 
migraine headaches with desensitizing doses of neostigmine and reported 
fairly impressive results in a rather small series of cases. Atkinson and 
Goldzieher and Popkin described successful preventive therapy from 
the use of intravenous injections of nicotinic acid starting with 20 to 30 
mg. and slowly increasing the dose to 50 mg. daily in the form of six to 
eight injections. Treatment is continued until symptoms subside, and 
the results have been rather impressive. Palmer described preventive 
therapy in the form of intramuscular injections of 30 to 100 mg. of 
thiamine hydrochloride daily for four weeks ; he admitted that the action 
of this vitamin in migraine is obscure but stated that improvement has 
resulted in more than 65 per cent of a large series of cases after treat- 
ment for four weeks as described. Thirty milligrams is: given three 
times a week for two weeks, the amount being diminished or increased 
as necessary. In addition to thiamine, riboflavin and nicotinic acid are 


given daily with large doses of the vitamin B complex ; treatment should 
be observed from three to six months before being considered ineffective, 


Various types of diet have been proposed to prevent the attacks; 
high calcium, low carbohydrate and ketogenic diets and lowered fluid 
intake have been employed. Pfeiffer and associates described a type 
of treatment which attempts by use of calcium lactate and potassium 
chloride to compensate for changes in the arterial blood volume, to 
prevent diuresis and to attempt to withdraw extracellular fluid. They 
reported successful results in a series of 150 patients who were main- 
tained on this therapy for several weeks. 

Surgical treatment of migraine, especially arterial ligation and 
sympathetic nerve surgery, has been recommended. The method should 
be one of last resort, except in the case of a well localized and properly 
diagnosed unilateral headache. The temporal, middle meningeal and 
external carotid arteries have been ligated, with good results. Improve- 
ment from this method of treatment, however, does not last usually for 
more than one year. Rowbotham described 4 cases in which sympathetic 
nerve surgery was employed. He stated the belief that the pain of 
migraine is probably due to excessive expansion or dilatation of the 
arteries of the scalp and the dura, and that painful impulses are con- 
veyed to the brain through the upper half of the posterior root of the 
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fifth nerve. The trigeminal pathways may, therefore, be regarded as 
the sensory arc of the migraine cycle. It is not known why the arteries 
concerned occasionally dilate or contract excessively. One theory is 
that a migrainous person is born with an unstable mechanism in the 
hypothalamus, which reacts excessively to the stimuli reaching it 
through the higher centers of the brain and causes explosive or dys- 
rhythmic messages to be sent to the larger blood vessels of the head. 
These large blood vessels are supplied with motor fibers of the efferent 
side of the autonomic system ; therefore, since disordered messages from 
the hypothalamus are transmitted by the motor autonomic pathways to 
the vessels concerned, section of those pathways should give relief in 
cases of migraine. In 4 cases, therefore, he exposed the sympathetic 
chain between the middle and the anterior cervical ganglion and removed 
the lower half of the upper cervical ganglion; the outer coats of the 
internal and external carotid arteries were stripped and removed in the 
manner of Leriche’s periarterial sympathectomy. Finally, the external 
carotid artery was ligated. In all 4 cases the pathologic report 
revealed the tissue to be sympathetic ganglions and sympathetic chain ; 
in all cases, the patient was left with Horner’s syndrome, The author 
then discussed the rationale of such treatment, stating that the pain is 
transmitted to the brain through the upper part of the posterior root 
of the trigeminal nerve as arterial spasm is aroused by stimuli passing 
along vasomotor pathways; therefore, a neural mechanism acting for 
it can be constructed. He claimed that since the fibers of the first divi- 
sion of the fifth nerve represent the pain pathways in migraine, periph- 
eral sympathectomy as described should be a means of relief from 
the pain. In all 4 cases reported complete relief from pain was obtained, 
but the author did not state how permanent such results were and 
whether complications followed. Sympathetic nerve surgery for 
migraine in the hands of other investigators has not resulted in any 
consistent amount of improvement. 

Engle and Evanson employed potassium thiocyanate in treating 
headache and in preventing migraine. It would appear to be of value 
as a preventive measure but is handicapped for universal use because of 
its dangerous systemic reactions. It must be used under careful observa- 
tion and with frequent analyses of the blood. 

Unceasing efforts have been made to relieve symptoms of the attack 
itself. Brunton long ago advocated the immediate use of potassium 
bromide and sodium salicylate. Fantus employed sodium bicarbonate 
with tartaric acid. Bigland stated the belief that calcium lactate should 
be administered at the very first sign of a visual aura. In a series of 16 
to 20 patients, prevention of the paroxysm was accomplished. Hunt 
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treated patients with intradermal injections of | cc. of a 1:1,000 solution 
of epinephrine hydrochloride ; the results were inconclusive. Ephedrine 
has also been tried. Intravenous injections of 3 to 30 mg. of ampheta- 
mine sulfate were used successfully by Gottlieb in a small series of 
patients ; relief of 6 to 7 per cent of 18 patients in a period varying from 
seven to forty-five minutes was reported by this investigator, Other 
substances which have been employed to produce vasoconstriction are 
intravenous injections of 10 per cent solution of sodium chloride, com- 
bined with a 20 per cent solution of glucose and intravenous injection 
of caffeine and sodium benzoate U.S.P. in a dose of 4.5 grains (0.29 
Gm.) The method of treating the predominant symptoms varies 
according to the severity of the attack, In mild attacks, 10 grains 
(0.65 Gm.) of acetylsalicylic acid with 5 grains (0.3 Gm.) of caffeine 
may be sufficient to relieve the headache. Wolff, Hardy and Goodell 
showed that acetylsalicylic acid is equally as effective as similar doses 
of acetanilid, acetophenetidin and aminopyrine, either singly or combined, 
in combating the headache ; therefore, they do not recommend the use 
of the latter. Moderate attacks have been relieved by meperidine hydro- 
chloride (demerol*) in a dose of 100 mg., usually combined with 
acetylsalicylic acid. Occasionally, intravenous injections of 5 cc. of 50 
per cent magnesium sulfate soiution are of benefit. In severe episodes 
the pain usually responds to dihydrobromorphinone (dilaudid*) hydro- 
chloride in a dose of 1/32 to 1/20 grain (2 to 3 mg.) or 1/6 to 1/4 
grain (10 to 15 mg.) of morphine sulfate. The number of such treat- 
ments is constantly being increased by new synthetic preparations 
combined in different forms; the opiates and morphine derivatives are 
never desirable to use because of their habit-forming tendencies. Spe- 
cific nonalgesic drugs are better employed, especially those drugs 
which produce vasoconstriction. The first of these is ergotamine 
tartrate (gynergen*). Ergot was in use many years ago in the treat- 
ment of migraine, as reported by Eulenberg and Campbell in 1894. 
Its employment, therefore is not of recent origin, as some imagine ; 
Lennox, O'Sullivan, Logan and Allen, Meyer, Tzanck, Brock and von 
Storch all reported successful results in a high percentage of cases, 
reaching nearly 90 per cent in a large series of cases reported by von 
Storch. Its action inhibits or retards the pulsations of the large cranial 
arteries by direct action on the vessel wall; it produces better results 
when given early in the attack and does not possess any preventive 
value. Ergotamine tartrate may be given parenterally in an effective 
manner in a dose of 0.25 mg.; subcutaneous or intramuscular injections 
are most commonly employed, and the dose for such administration is 
0.5 mg. Intravenous injections merely produce more rapid relief and 
should be used only under the supervision of a physician. Results 
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from the intramuscu'-+ injection may be evident within forty-five to 
ninety minutes and # ¢ more effective when the injection is given early. 
If given orally, about ten times the parenteral dose is necessary, and 
this form of treatment is effective in about 40 to 60 per cent of cases. 
Slower and less effective absorption requires crushing of the entire 
amount in the mouth; if the drug is allowed to dissolve under the 
tongue the effect is more rapid ; however, because of the unpleasant taste 
and the occurrence of severe vomiting during the course of many 
attacks, oral administration is of doubtful value. 

The continued use of parenteral injections of ergotamine tartrate 
is not advisable in doses of more than 0.25 mg. given twice a day 
Nausea or vomiting may occur after administration of the drug, as 
may “cramps” along the arms and legs after parenteral injections. 
Persistent numbness and tingling of the fingers and toes should suggest 
ergotism and indicate immediate cessation of the drug. Von Storch 
stated that the main contraindications to the use of ergotamine are 
“septic states, especially when associated with intravascular foci, and 
obliterative vascular disease, especially when coronary.” 

Another ergot derivative in which the oxytocic effect has been 
removed is dihydroergotamine (dihydroergotamine methanesulfonate, 
D.H.E.45). This drug has proved to be very effective but requires 
twice the dose of ergotamine tartrate; it may be given intramuscularly 
and intravenously in doses of 1 mg. It has already proved to be harmless 
when given to patients in early pregnancy. Horton, Peters and Blumen- 
thal stated that good results were obtained in approximately 80 per cent 
of 150 cases 

Ergonovine is still another ergot compound which produces consid- 
erable improvement in the headache and causes less nausea than 
ergotamine. It has, however, a strong oxytocic action and is contra- 
indicated during pregnancy 

Alvarez and Mason treated a series of patients by inhalation of 
100 per cent oxygen, with good results. Other forms of therapy include 
the use of vasodilating drugs, such as amyl nitrite, glyceryl 
trinitrate, trichloroethylene, magnesium sulfate (given intravenously ) 
and acetylcholine (given intramuscularly). Histamine was given intra- 
venously by Thomas and Butler. All such vasodilating drugs have 
been reported as beneficial in terminating some episodes of migraine, 
probably by becoming effective in the primary, vasoconstrictor phase 
by inhibiting or lowering the blood pressure sufficiently to avert the 
second stage. Patton described the use of neostigmine bromide given 
orally, which acts as a parasympathetic stimulant, producing vasodilata- 
tion; he stated that it was highly effective. 
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While most of the medications described here are of advantage 
during the crisis itself, others may be given systematically with advan- 
tage in the treatment of migraine. The migrainous person should pay 
careful attention to diet, digestion, ocular conditions, menstrual cycle 
and whatever may be in need of attention, including the removal of any 
focus of infection. In addition to such measures, of great importance 
is supervision along more general lines. Relaxation and freedom from 
irritability, worry, unhappiness, excitement and overwork and a 
lessening of the daily stress and strain of modern living should be 
instituted. Sedation may be necessary to produce relaxation. The 
proper amount of sleep should be carefully observed, and any. articles 
of food which may produce distress should be avoided. If dehydration 
occurs, fluids should be replenished; whatever may be the best treat- 
ment for each patient must be carefully worked out and selected and 
should offer the best prospect for alleviation, and in some cases termina- 
tion, of this disabling disease. 

CONCLUSIONS 

In migraine, which is really a symptom complex, there occurs a 
morbid condition of the brain, the pathologic processes of which are 
still a source of considerable disagreement. Specific mechanisms which 
produce the predominating symptoms, however, are well recognized and 
are due to some form of cerebrovascular imbalance, resulting in vaso- 
constriction, and probably secondary vasodilatation, of cranial blood 
vessels. In the vast majority of cases the headache is due to distention 
largely of the intracranial branches of the external carotid artery, while 
the various visual auras seem to be due largely to anoxia and distur- 
bances of cortical function resulting from angiospasm, possibly abetted 
by edema. The causes and the type of the basic disturbance vary and 
are largely in the realm of conjecture. According to some investigators, 
toxic, hepatic, duodenal or intestinal disorders may be the offending 
agents which instigate the attack. Various ocular disturbances, as 
well as endocrine irregularities of the thyroid, pituitary or adrenal 
glands, may be considered as productive of migraine, but all lack 
confirmation by worth while evidence. Heredity, however, plays an 
important part in migraine, and there appears also to be a definite 
hereditary relation between migraine and epilepsy. Many authorities 
agree that another important factor in this condition is the “migraine 
personality,” which embraces factors that not only may produce 
migraine, or become associated solely with migraine, but also seem to 
call forth emotional reactions at times which allow the onset of a 
migrainous attack. Such personal characteristics may be described as 
ambitiousness, efficiency, tension, perfectionism, meticulousness and 


| 
7 


126 ARCHIVES OF OPHTHALMOLOGY 


stubbornness ; in such persons there is present a great part of the time 
considerable tension with tendencies toward vasomotor imbalance and 
the occurrence of migraine. 

Ocular symptoms which occur during the course of migraine are 
prevalent, although their frequency is variously estimated by different 
investigators. .With the aid of three translators, I have completed a 
comprehensive review of over 1,600 cases of migraine and have con- 
cluded, as a result of such investigation, that ocular symptoms occurring 
during the course of migraine are extremely common. Many case 
reports were lacking in detail and accuracy, and in many instances 
much important information was omitted. Many investigators have 
repeated previously known facts in the disease, while others have 
made only brief reports containing few essential data; there was much 
in the literature of migraine irrelevant to this study, and one encountered 
an astonishing amount of repetition. 

The incidence of visual disorders in migraine with scintillating 
scotomas and fortification spectrums occurred in 54 per cent of cases; 
such auras have been previously described and are supposedly due to 
cortical malfunction produced by cerebral anoxia. Hemianopsia, both 
transverse and vertical, occurred in 4 per cent, but central scotomas 
were found to be rare; such scotomas are possibly due to cerebral 
angiospasm and edema. 

Various ocular paralyses which supervene during migraine have 
been analyzed and found to occur in 17 per cent of cases; angiospasm, 
aneurysm and cerebral anoxia, together with other cerebral lesions, 
may produce such factors of the disease, and in many of the inade- 
quately reported cases oculomotor palsies of a recurrent type were 
probably coincidental with migraine, and not due to it. Especially is 


this true in the cases in which oculomoter palsies had become permanent. 


In most instances the paralysis lasted for a period of three to four days, 
slowly passing away, but occasionally it persisted for weeks or longer. 
Usually complete return of function may be expected, although in some 
recorded cases recovery became less perfect as the attacks persisted, 
and then the paralysis became permanent (in | case, in the absence 
of any further headache). 

Diplopia occurred in 14 per cent of cases; involvement of the third 
nerve occurred in &8 per cent of cases of muscle palsies. Isolated 
cases of paralysis of the sixth nerve were reported by 7 observers, and 
in no case was there complete bilateral paralysis of the ocular muscles. 
I discovered 296 cases of paralysis of the ocular muscles in the available 
literature. (ther ocular factors relevant to the disease are as follows: 
Conjunctival hemorrhage occurred in 4 cases, and unilateral ptosis, 
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in 6 per cent of cases ; in no case was there bilateral ptosis. The corneal 
sensitivity was unchanged in any case, and irregularly distributed areas 
of corneal edema were described twice. Pupillary disturbances were 
reported in many forms; a unilateral fixed, dilated pupil was reported 
in 76 cases. A unilateral dilated pupil reacting to light with varying 
degrees of rapidity occurred in 49 cases. The occurrence of an 
Argyll Robertson pupil was not noted; hippus was reported in 3 cases, 
and inequality in pupils was noted in 423 cases. Hyperemia of the 
vessels of the iris with stromal hemorrhages was noted in 3 cases. 
During the course of an attack, spasm of the retinal arterioles was 
observed by some, whereas others found no abnormal change in the 
vessels. Unilateral blindness, transient amaurosis and obstruction or 
thrombosis of the retinal vessels have been described. There seems 
to be no association between this disease and vascular hypertension. 
Edema of the retina and retinal hemorrhage were recorded in numerous 
cases, being reversible in all. Glaucoma was reported in 2 cases. 
Exophthalmos and separation of the retina were described in 1 case. 
The average age at the onset of migraine was 22 years. Women were 
affected in 65 per cent of cases, and men in 35 per cent. No informa- 
tion regarding the laterality of the disease was of value. The ocular 
muscles were involved in 17 per cent of cases, whereas scotomas and 
other visual disorders occurred in 54 per cent. Retinal degeneration 
and optic nerve atrophy were recorded in 6 cases, and in 1 case 
endophthalmitis was described. In numerous cases various permanent 
residua were reported as being due to defects in the visual field which 
occurred in conjunction with migraine. 

In consequence of the observations and experiments made by many 
investigators, one must conclude that ocular abnormalities of diverse 
types are very common findings in the course of migraine and play 
an important role in the symptoms of this disease. In common with 
lack of precise knowledge in regard to much of the underlying disease 
process itself, however, explanation of many of the ophthalmologic fea- 
tures which occur is still far from clear. No gross or histologic patho- 
logic picture has yet been demonstrated in migraine; studies in 
endocrine and in vascular pathology have not brought forward any 
genuine evidence and have not demonstrated any actual changes other 
than transient abnormalities, which are of value in explaining symptoms 
but have produced no basic facts in explaining the etiology and pathol- 
ogy of migraine. 

In conclusion, it may be said that although the recent years have 
shed much light on many of the symptoms of migraine, one must agree 
with von Storch, who stated that “no true responsible organism nor 
toxin nor definite histologic pathology has as yet been demonstrated.” 
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REPORT OF PERSONAL CASES 


Case 1A. C., a white American housewife aged 27, complained of severe 
periodic head pain, which occurred in and around the right cye and radiated to the 
right temporal region. These headaches had been present since the age of 14 and 
were unrelated to any particular food or drug. They occurred at intervals varying 
from two weeks to two months. The patient usually experienced a sensation of 
dull pain in the frontal area during the late afternoon or evening preceding the 
attack, and a few hours prior to the onset of a torturing, boring episode of pain 
she would experience visual disorders, which consisted of shimmering, flickering 
bright spots, oscillating rapidly throughout the fields of vision. The usual sequence 
was for her then to be awakened after two or three hours of sleep by the pain 
described. There followed an attack of severe vomiting and retching, which usy ‘‘y 
continued for twelve to fifteen hours. During this period excess lacrimation and 
salivation occurred at intervals 

This patient had always been of a striving, ambitious temperament, who had 
earlier im life studied for a graduate degree, but this plan had not met with the 
approval of her hesband. In her student days she had been unusually successful and 
had been asked by the institution which she had attended to continue on as a 
teacher tecause of her inability to do this, she occasionally felt frustrated, 
irritated and dissatisfied. To compensate for this dissatisfaction, she plunged int» 
her work at home, and during these periods her headaches became more frequent 
and intense. Her situation in life seemed to precipitate the attacks of migraine. 
The past history was noncontributory, and vision was 20/20 in cach eye. 


Examination revealed no pathologic condition of the eyes, and extraocular 
muscles were normal. There was an inconsequential error of refraction. Physical 
examination revealed nothing organically abnormal except for a slight degree of 
undernutrition. The heart, blood pressure, lungs, abdomen and urine were normal 


This case obviously was a typical instance of migraine with prodromal scin- 
tillating scotomas, and the patient was referred to an internist for treatment. After 
almost daily visits for the investigation of her condition, it was found that the 
subject's attitude toward her life situation could be altered. An attempt was made 
to persuade her to become more realistic and less sensitive and detached from the 
actualities of her existence. After such advice, the frequency and intensity of her 
attacks became less. On the advent of an attack, she was advised to use ergotamine 
tartrate in a dose of 05 Gm. to be administered intramuscularly during the first 


phase of the episode. Since adoption of this procedure, the patient has experienced 
eighteen months of freedom from the tormenting head pain; attacks have been 
slightly less frequent 


Case 2.-B. F., an American white man aged 44, an office worker, complained 


of frequent headaches in the left frontal area. These attacks usually occurred during 
the late morning or afternoon hours and appeared at intervals of two or three weeks. 
The patient experienced no prodromal symptoms, and the head pain usually 
increased in degree and severity over a period of six to seven hours. No visual 
disorders were present, and no teichopsia or anopsia was experienced 


The patient was an extremely hard-working, driving, perfectionistic and 
ambitious man, who was interested in, and able to keep in operation at the same 


time, a number of different activities. In order to accomplish this, he was required 
to make quick decisions and to be constantly alert and attentive; if he encountered 
any delay, or if for some reason he became unable to maintain his high standard of 
efficiency, he became exceedingly tense and resentful. It was during these periods 
that his migraine attacks took place 
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After careful observation for six months (during which time the patient was 
seen during periods of extreme tension, irritability and dejection), certain psycho- 
therapeutic measures were instituted, which gradually lessened the frequency of 
these attacks. It seemed that the patient's temperament, which permitted no 
compromise with excellence and effectiveness in his work, would play a great 
part in the onset of his attacks of migraine. In addition to this form of therapy, 
however, there was introduced a correction for a pronounced error of refraction 
and ocular muscle imbalance, which were the only abnormalities found on physical 
examination. The relation of personality features, emotions of a distressing nature 
and attitude toward life of this patient demonstrate quite clearly what can be 
accomplished by careful investigation and proper treatment of migraine through 
psychotherapy. 

Case 3.—E. P., an American white woman aged 31, a hotel worker, complained 
of recurrent attacks of “bright spots before the eyes.” These occurred during 
periods in which the patient felt perfectly healthy and usually were present at two 
to three week intervals. They assumed the appearance of flickering, dazzling, 
white, red and yellowish spots, assuming starlike, zigzag formations, changing to 
what the patient described as resembling “a hung diamond brooch.” During the 
period of such attacks, the patient would be afflicted by throbbing in the right 
parietal region, but no true pain was ever present; there also occurred blurring 
of vision with occasional photophobia. Frequently prior to the attack the patient 
experienced periods of depression and irritability. 

Further inquiry into her history revealed that because of her husband's inability 
to support her properly she had been obliged to obtain a position as a hotel clerk 
This in itself produced in her a feeling of resentment; although she accepted it at 
first with complacence, it later involved limitations on her social life which caused 
her to become increasingly restless most of the time. The routine and restrictions 
of her life became extremely boring, and during the periods when she was most 
dissatisfied with her lot the frequency and intensity of her headache were severest. 
She felt insecure and hopeless about her future and cried when she was asked 
concerning life in her own home and bringing up a family. Such a failure to adjust 
to economic and social situations was thus shown to be definitely related to her 
migrainous attacks. 

Examination revealed a well developed and well nourished woman, in whom 
a complete physical examination showed nothing abnormal. Vision was 20/20 in 
each eye, and the eyes were entirely normal. There was no ptosis, nystagmus or 
strabismus: the fields of vision were normal. 

She was referred to an internist, who, having been given certain facts in regard 
to her history, was able, through patient, intensive personal interviews and psycho- 
therapy, to reduce the frequency of the attacks by means of improving the patient's 
attitude toward her life situation. He also prescribed the intramuscular use of 
dihydroergotamine on the first premonition of an attack. Since employing this type 
of therapy, the patient has been greatly relieved of the previous, almost incapaci- 
tating episodes of discomfort and occasional head pain. 

This case also demonstrates what can be accomplished in the treatment of 
migraine by carefully analyzing the personal reactions, the life situation and the 
emotional features of each patient affected with this disease. Such evidence indicates 
that there are many features of this character which are of extreme importance 
in migraine. 

Case 4.—F. S., an American white woman aged 20, a college student, complained 
of extremely sharp, boring pain localized in and around the right eye and recurring 
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approximately every three weeks. Usually such an attack was preceded by a period 
of blurred vision, and often the patient noted portions in her visual field which 
were momentarily obscure. She also experienced luminous flashes before her eyes. 
Such symptoms preceded the headache by periods varying from a few minutes to 
three to four hours. The past history revealed that this patient had been subject to 
“sick headache” since the age of 10. She stated that when younger, she would 
often undergo severe headache on returning from school. This was in some 
instances accompanied with nausea and vomiting; no specific treatment was ever 
given her for such a condition. The mother of the patient had had typical migraine 
for twenty years. 


Questioning concerning iver past history revealed that as a child her relations 
with her mother were bad. On occasions she had temper tantrums, was extremely 
obstinate and seriously distressed her mother. She had been the youngest of five 
children and had been considered a bashful and disobedient child. She had always 
been a fussy person, wanting things done just right and being easily irritated and 
enraged when things went wrong. She was also under the influence of a dominating 
father and often was extremely unhappy in her home life. Such a background 
could easily produce a fertile field for migrainous attacks 


Examination revealed a well developed and well nourished girl, whose physical 
condition was declared to be entirely normal by her physician. Ocular examination 
revealed that the pupils, media, fundi, ocular muscles and fields of vision were 
normal. After correction of a moderate error of refraction consisting of myopia 
with astigmatism, vision was 20/20 in each eve. As her ocular abnormalities 
did not explain her severe head pain, and as her history seemed typical of migraine 
with visual disorders consisting of scotomas and amaurosis, she was referred to an 
internist for treatment. Therapy, consisting of an attempt to regulate and remove 
the reasons for personal dissatisfaction and tension and resentment, was instituted ; 
attainment of genuine relaxation was emphasized, and advice as to achieving satis- 
faction in her school work was given. Regulation of general hygiene and periods 
of relaxation and rest, together with the use of one of the ergot derivatives, have 
gradually improved the patient's condition and lessened to some degree the frequency 
of the attacks. The ergot medication when given early during the prodromal 
symptoms has prevented all but three attacks of head pain during the past 
fourteen months. 


Case 5.—O. K., a white American businessman aged 34, had experienced inter- 
mittent attacks of excruciating neuralgic pain, which was localized to the left 
frontal and parietal region. These episodes of tormenting pain usually occurred in 
the early hours of the morning, awakening the patient from a sound sleep. They 
seemed to occur most commonly after days on which his occupation entailed periods 
of tension and more than average emotional strain. The pain was described by the 
patient as being almost unendurable, and on many occasions he had been obliged 
to call a neighborhood physician, who had in rare instances ameliorated the 
symptoms with sedatives. He had undergone various laboratory tests and roent- 
genologic stucies, without benefit, and was becoming somewhat apprehensive and 
frightened at the prospect of future attacks. The episodes usually occurred on an 
average of every eight to ten weeks and were not accompanied with any type 
of visual disorder. There was no history of observing luminous spectrums or 
scintillating scotomas, nor had the patient experienced diplopia or any sensory 
disorders. He was seen by me two days after he had experienced a particularly 


severe headache. Fxamination revealed a well developed, well nourished, healthy- 


appearing man. Vision was 20/40 in each eve, and when an error of refraction 
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consisting of hypermetropic astigmatism was corrected in each eye, vision was 
brought to 20/20. The lids, conjunctiva, cornea, pupil, iris, media, fundus and tension 
of each eye were normal. It was obyious that such severe, tormenting pain could not 
result from any ocular abnormality, and the patient was referred to an internist with 
the suggesticn that he presented symptoms that could well be those of migraine. 
The results of physical examination reported by the internist were entirely normal ; 
investigation, however, revealed that the patient had formulated a rigid attitude 
toward his work, imposing standards of performance which he frequently failed 
to reach. As a result, his work fell short of his ideals and caused him great 
disappointment. Repeated attempts to improve his work were unsuccessful, causing 
him increasing frustration; as a result, he had more frequent and severer head- 
aches. On a regimen which included abandonment of his previous system and 
standards, his efficiency increased, and his headaches became decidedly less. He 
was also placed on a regimen of general hygienic improvement, and instruction 
in methods to lessen mental conflict and strain were given. In addition to this 
type of therapy, the patient was instructed to inject dihydroergotamine intramuscu- 
larly at the earliest possible moment of the attack. The patient has informed me 
that since such measures have been employed he has not suffered one episide of 
the torturing headache previously experienced, and that the frequency of such 
attacks has become somewhat diminished. 


520 Commonwealth Avenue. 
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Correspondence 


ACCOMMODATION AND RELATIVE IMAGE SIZE 


To the Editor The purpose of this communication is to clarify a 
minor but significant point in the physiology of viston. The subject is 
not clearly presented in some of the most widely used textbooks on 
ophthalmology, as evidenced by inquiries which I have received. A typ- 
ical inquiry is this: “Which author is correct——Duke-Elder, who states 
in his “Text-Book of Ophthalmology,’ volume 1, page 755, that the 
retinal image is increased during accommodation, or Cowan, who says 
in ‘Refraction of the Eye,’ page 147, that the retinal image is decreased 
during accommodation ?” 


\n examination of the material referred to shows that in a sense 
both authors are correct, but what they wanted to explain has not been 
fully and adequately presented. Dr. Cowan states, page 147: 


In accommodation the dioptric power is incréased and the principal focal dis- 


The retinal image, therefore, is decreased in size during 


tances are shortened 


accommodation 


The gist of the staternent is that the retinal image is smaller during 
acoommodation. But smaller than what? On page 146 he 
further 


states 


Because of this [the forward movement of the second nodal point] some writers 
state that the retinal image increases in 


size during accommodation They fail 
to take into account that while the posterior nodal point advances 0.485 mm 
posterior principal focal point advances 3.855 mm 


the 


There is some confusion of thought in these two staternents in 
failing to distinguish between two different images and also in failing 
to note that the 


sizes of the two images depend on different factors. 
The eve, hke every optical system, forms a clear image, which may be 
termed the optical image and which may be situated in front of the 
retina, on the retina or behind the retina The size of this optical 
image, wherever its location, depends on the power of the optical system. 
Che stronger the refractive power of the system, the smaller the optical 
image. The location of the second nodal point does not directly affect 
the size of this optical image 


Chen there is in the eye another image, the retinal image, which is 
the mmage, clear or blurred, which falls on the retina. When the retinal 
image is blurred, its size can best be considered from the standpoint 
of the “basic,” or skeletal, image 
the “pomts” 


This is the image formed between 

on the retina where the secondary axes strike the retina, the ; 
enlargement due to diffusion circles being ignored. Now, the size of 
the retinal image depends on the distance of the retina from the second 
nodal pot, through which the secondary axes pass. The greater the 
distance between the retina and the second nodal point, the larger 
the retinal image. The refractive power of the eye does not directly 
affect the size of the retinal image. 
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Duke-Elder’s statement is also not very explicit. He says, (vol. 1., 
page 755): 
Since the optical effect of accommodation is to increase this distance [distance 


between the second nodal point and the retina] it is accompanied by an increase 
in the size of the retinal image.” 


The gist of the statement is that the retinal image is larger during 
accommodation. But larger than what? 

To clarify the whole subject, one may take an emmetropic eye the 
power of which is, say, 58 D. The eye is naturally focused for infinity. 
If an object is placed 25 cm. from this eye and no accommodation is 
used, a clear optical image of the object is formed behind the retina. 
At the same time a blurred retinal image is formed on the retina. The 
optical image is larger than the basic retinal image, since both lie in the 
angle formed by the secondary axes as they pass through the nodal 
point and the optical image is farther from the nodal point than the 
retinal image. 

If, now, the eye accommodates for the distance of the object, 1. ¢., 
4.00 D., its power is 62.00 D, The optical image (which is now on the 
retina) is smaller than the optical image before accommodation in 
the ratio of 58 to 62. The optical image has now become the clear 
retinal image. As the second nodal point has moved forward during 
accommodation, the retinal image is now larger than the “basic retinal 
image before accommodation. 

fo summarize, the optical image of a near object when the eye 
accommodates for the object is smaller than the optical image of the 
same object when the eye does not accommodate for it. The retinal 
image of a near object when the eye accommodates for the object is 
larger than the basic retinal image of the same object when the eye 
does not accommodate for it. 

Joseru I. Pascat, M.D., New York, 

37 W. Ninety-Seventh Street. 


Department of Ophthalmology, New York Polyclinic Medical School and 
Hospital 


To the Editor:—Dr. Pascal's effort to clarify what he claims is 
a minor but significant point in the physiology of vision seems to me to 
confuse it more than ever. When one speaks of a retinal image, one 
means only the distinct image on the retina. Dr. Pascal confuses 
a diffusion image with a distinct image. It is not correct to measure the 
size of a retinal image formed between the two secondary axes that pass 
from the extremities of an object through the nodal point. The nodal 
points need not be taken into consideration at all in measuring the size 
of the retinal image. Gullstrand disregarded them entirely. Al! images 
formed by an optical system are optical images. The only important 
image is the distinct one, and that is the image under consideration. The 
statements made in my book seem to me to be perfectly clear and con 
cise and to require no modification 


The fact remains that a distinct retinal image of an object at a 
finite distance formed by an accommodating emmetropic eye is smaller 
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than a distinct retinal image formed by an unaccommodating myopic 
eye, the far point of which lies at the distance of the object. A distinct 
retinal image of a distant object formed by a hypermetropic accom- 
modating eye is smaller than the retinal image of a distant object formed 
by an unaccommodating emmetropic eye 


Acrrep Cowan, M.D., Philadelphia. 
1930 Chestnut Street 


COLOR VISION TESTING 


lo the Editor:-——-More than 200 devices or methods for testing or 
measuring the color vision have been proposed, described or used. Some 
of these, such as after-image tests, are only of academic interest ; some are 
very complicated, requiring elaborate apparatus and expert knowledge 
(luminosity curves, hue and chroma discrimination curves, etc.) ; some 
are simple screening devices aimed to separate observers with detective 
color vision from those with normal color vision (screening tests, e. g., 
the Ishihara, Rabkin, Stillmg and American Optical Company polychro- 
matic plates); some are designed to go further and to classify the type of 
defect (qualitative color vision tests, ¢«. g., the Nagel anomaloscope, 
Farnsworth profile, Hardy-Rand-Rittler plates, Nagel cards, Trendelen- 
burg dots, Schaaff mosaic), and some are intended not only to separate 
subjects with defective color vision from those with normal color vision 
and to diagnose the type of defect but also to yield an estimation of the 
extent of the defect (quantitative color vision tests, ¢. g., anomaloscopes, 
Hardy-Rand-Rittler plates and Trendelenburg dots). There is another 
large category of color vision tests which are designed to test abilities in 
special circumstances (color aptitude tests, luminous signal tests and 
many vocational specialty tests) 

During World War II practically all tests available in America were 
found to be woefully inadequate as they were commonly used. Serious 
difficulties and some tragedies resulted 

An outstanding desideratum in ophthalmology, industry and voca 
tional schools is a simple, easily administered, unlearnable test which will 
reliably “screen,” i.e, separate, subjects with defective color viston from 
those with normal color vision. If such a test can be made qualitative 
(can diagnose the type) and also quantitative (can yield an estimate 
of the extent of the defect—mild, medium, strong), its value will be 
greatly enhanced. We think this can be done. At the same time, we 
believe that all candidates classified as defective should be subjected to 
further study with several different tests 

\ program, the purpose of which was to evaluate critically and to 
improve the best of the old tests, as well as to devise new and better 
tests, has been under way for the past seven years in the Knapp Memo- 
rial Laboratories for Physiological Optics at the Institute of Ophthal- 
mology (New York). This program was carried out in collaboration 
with the United States Army Air Force, the United States Navy, the 
Submarine Service, the National Bureau of Standards and the Inter- 
Somety Color Council 

The chief results of our investigations to date are as follows: 

1. A series of reports critically evaluating the most commonly used 
tests 
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2. Reports on the important factors involved in color vision testing 
and recommendations for improving technics. 

3. The classification and rough evaluation of about 100 color vision 
tests. 

4. A simplified clinical classification of color vision and its defects. 

5. The production of several new devices for evaluating the status of 
an observer's color vision, such as the ISCC chip-matching test, auto- 
matic recording matching test, a simplified anomaloscope, normal and 
defective color vision spectrums and the neutral-point-matching device. 

6. The production and validification of a series of unlearnable, 
uncoachable polychromatic plates which not only screen observers with 
defective color vision from normal observers but yield defective red- 
green and blue-yellow vision classifications and a quantitative estimate 
of mild, moderate and strong defects as well. These plates are now 
being produced under contract with the Office of Naval Research, 
but before being released for private use will be subjected to validifica- 
tion studies by several of the collaborating laboratories mentioned, 

In other laboratories during World War II similar intensive investi- 
gations were carried out. It would be of great value to ophthalmology, 
as well as to industry and education, to have the most promising of these 
new tests clinically evaluated against each other and against the best of 
the older tests in order that a formulation of opinions as to their 
respective merits might be made. Such a formulation would, in all 
probability, require at least three categories: (1) simple screening 
tests; (2) diagnostic (qualitative and quantitative) tests; (3) special 
tests (luminous signal tests, lantern tests, fog lights, running lights 
|aviation, railroad and marine], aptitude tests for special vocations, etc. ). 
The wider the scope of such a program—national, Pan-American, inter- 
national—the more valuable the results would be, provided agreement 
could be obtained. 

24 East Seventy-Ninth Street 


L. H. Harpy, M.D. 

Gertrupe Ranp, Px.D. 

M. Catuertne B.A. 
New York. 


24 East Seventy-Ninth Street. 


TREATMENT OF SUBCHOROIDAL EXPULSIVE HEMORRHAGE BY SCLEROTOMY 


To the Editor:—Iin my recent article entitled “Subchoroidal Expul- 
sive Hemorrhage Occurring During Thiopental Sodium (Sodium 
Pentothal®): Its Treatment by Sclerotomy,” which appeared in the 
Knapp birthday number of the Arcuives (42: 562 [Nov.] 1949), 
I overlooked a report by Dr. Peter A. Duehr and Dr. Clifford D. 
Hogenson (Treatment of Subchoroidal Hemorrhage by Posterior 
Sclerotomy, Arcu. Opurn. 38: 365 [Sept.] 1947). I regret very much 
that mention of their excellent case supporting the surgical treatment 
of expulsive hemorrhage was not included in my article. 


Derrick Vai, M.D., Chicago. 
700 North Michigan Avenue. 
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News and Notes 
Epitep sy Dra. W. L. Benepicr 


SOCIETY NEWS 


Officers of Indianapolis Ophthalmological and Oto-Laryngological 
Society.—-The officers of the Indianapolis Ophthalmological and Oto- 
Laryngological Society for 1949-1950 are as follows: Alan L. Sparks, 
M.D., president; Edwin D. Dyar, M.D., vice president; J. Lawrence 
Sims, M.D., secretary-treasurer. 


Massachusetts Eye and Ear Infirmary Alumni Association.— 
On November 15 and 16, this association held a two day scientific 
program in joint session with a regular meeting of the New England 
Ophthalmological Society. The program was as follows: 

“Bilateral Delayed Detachment of the Choroid Following Cataract 
Extraction,” Dr. Henry F. Allen; “Certain Ocular Developmental 
Defects,” Dr. Parker Heath; “Unilateral Internuclear Ophthalmo- 
plegia,” Drs. William Smith, David G. Cogan and Charles S. Kubic ; 
“Chemistry of the Ocular Lens: |. Synthesis of Glutathione in the 
Normal and Cataractous Lens,” Drs. Frederic C. Merriam and 
V. Everett Kinsey; “Stereoscopic Color Photography” (A Demon- 
stration), Dr. David Doraldson; “A Simple Device for Clinical 
Measurement of Certain Binocular Funciions,” Dr. Albers E. Sloane ; 
“Idiopathic Hyperlipemia and Its Ocular Complications,” Dr. Edwin B 
Dunphy: “Autoegenous Vaccine in Treatment of Chronic Staphylo- 
cocci¢ Infections,” Dr. David H. Scott and Miss Anita B. Mangiaracine ; 
“Chemistry of Aqueous Humor and Its Significance with Respect to 
the Osmotic Pressure and the Donnan Effect,” Dr. V. Everett Kinsey ; 
“Report on Tetraethylpyrophosphate,” Dr. W. Morton Grant; 
“Retinal Detachment with Aphakia,” Dr. Charles Schepens; “Benign 
Cyst Involving the Orbit,” Dr. Garrett L. Sullivan; “Beta Radiation 
Indications, Technic and Results,” Dr. Brendan D. Leahey ; “Experi- 
ences with Surgery in a Mental Institution,” Drs. H. Frederick 
Stephens and Linus A. Sheehan 


Georgia Society of Ophthalmology and Otolaryngology.— ! he 
Creorgia Society of Ophthalmology and Otolaryngology will hold its 
annual meeting at the General Oglethorpe Hotel im Savannah, March 
3.4. 1950 

Members and guests are invited to make their reservations directly 


with the hotel Registration fee for the lectures is $20 

Phe distinguished lecturers and their subjects are: Dr. Bayard T. 
Horton, Rochester, Minn., “Treatment of the Dizzy Patient” and “Head 
aches—Common Varieties and Their Treatment”; Dr. John M. Con- 
verse, New York, “Treatment of Acute Maxillofacial Trauma” and 
Rhinoplasty”; Dr. Mercer G. Lynch, New Orleans, “Carcinoma of 
the Larynx and Methods of Approach Including Lynch Suspension” 
and “Radical External Sinus Operations”; Dr. Mever Wiener, Coro- 
mado, Calt., “Medical Ophthalmology” and “Surgical Ophthalmology” 
Dr Milton | KRerlmer, New York. “Slit Lamp Microscopy” ; Dr. Wen- 
dell L. Hughes, Hempstead, N. Y., “Lid Reconstruction” and “Personal 
Procedures in Ophthalmology.” 
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VEWS AND NOTES 


GENERAL NEWS 

HYGEIA Becomes TODAY’S HEALTH. The trustees of the 
American Medical Association have authorized the renaming of the 
Association’s health magazine, HYGEIA. The new name will be 
TODAY’S HEALTH. The change will be made with the issue of 
March 1950 


Courses in Slit Lamp Microscopy, Gonioscopy and Management 
of Intraocular Foreign Bodies.—\ course in the practical application 
of slit lamp microscopy and the newer methods in gonioscopy will be 
given by the department of ophthalmology of the Montefiore Hospital, 
Pittsburgh, under the direction of Dr. Harvey E. Thorpe and associates. 
\ course on management of intraocular foreign bodies will be included. 
Instruction will begin on Monday, Feb. 27, 1950 and will continue for 
four days, through March 2. The class will be limited to twenty-five 
physicians to facilitate examination of clinical material 


Further information may be obtained from the Committee on Gradu- 
ate Education, Allegheny County Medical Society, 225 Jenkins Build- 
ing, Pittsburgh 22. 


Dedication of Grady Clay Memorial Eye Clinic.-On Sept. 15, 1949, 
dedication ceremonies for the Grady Clay Memorial Eye Clinic were 
held at the Grady Memorial Hospital, 72 Armstrong Street, Atlanta, Ga. 
Dr. Phinizy Calhoun Sr., emeritus professor of ophthalmology at Emory 
University School of Medicine, delivered the dedication address and was 
followed by Dr. }. Mason Baird, director of the Grady Clay Memorial 
Clinic. The Grady Clay Memorial Eye Clinic building was accepted 
by Dr. R. Hugh Wood, dean of the Emory University School of Medi 
cine, and Dr. Alton V. Hallum, acting head of the department of ophthal- 
mology. The Grady Clay Memorial Eye Clinic is the result of the work 
of friends of the late Dr. Grady Edward Clay, professor of ophthal- 
mology, who died July 12, 1946. From the time of his appointment 
as head of the department of ophthalmology, in 1939, it was always his 
wish to develop an outstanding graduate training program in ophthal- 
mology at Emory University. Dr. Clay devoted his life to the develop- 
ment of the department of ophthalmology and to the high caliber of 
that specialty in the South. He was active in medical circles in the state 
of Georgia, as well as in the Southern Medical Association, the national 
ophthalmologic societies and the American Board of Ophthalmology, 
and he had held several offices in these organizations. 


The Grady Clay Memorial Eye Clinic is a two story, air-conditioned, 
brick building. It houses the outpatient clinics for the department of 
ophthalmology and the Montgomery Ophthalmological Laboratory, the 
latter under the direction of Dr. Phinizy Calhoun Jr. Instruction and 
conference rooms for graduate and undergraduate students and a library 
for ophthalmology, which is part of the Emory University Medical 
Library, are also housed in the building. Glaucoma and motility 
clinics have been organized as part of the department of ophthalmology 
program. Morgan Raiford, M.D.. M.Se. (Med.)j, is full-time 
clinical director of the Grady Clay Memorial Eye Clinic. 
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Obituaries 


CLYDE ELLIOTT McDANNALD, M_D. 
1876-1949 


Clyde Elliott McDannald died at his home in New York on Aug. 13, 
1949. Death came suddenly, “in form the most acceptable.” He was 
born in Warm Springs, Va., on March 27, 1876. He was of a lineage 
that harks back to one of the oldest clans of the Highlands of Scotland. 
In Virginia he could name two great-grandfathers who fought in the 
Revolutionary War, and he numbered among his near kin some of the 
most prominent families and largest landowners in the western part of 
the state. His father joined the gold rush to California just a hundred 
years ago. Returning home at the outbreak of the Civil War, he served 
under Jackson and Lee in all the great battles, including Gettysburg, 
fought by the Army of Northern Virginia. With such a background, 
rich in traditions and anecdotes, it was natural that the flavor of his 
native soil permeated Dr. McDannald’s character and made of him a 
personality entirely his own. 

He prepared for his medical career at the Virginia Polytechnic 
Institute, in Blacksburg. He graduated at the University College of 
Medicine, now the Medical College of Virginia, in Richmond, in 1898. 
After completing an internship in the Virginia Hospital in that city, 
he came to New York and continued his studies at the New York Post- 
Graduate Medical School and Hospital, receiving a certificate for his 
work there in 1900. The next three years he served at various times 
on the house staffs of the Metropolitan, Bloomingdale and Lying-in 
Hospitals 

Possessed of an unusually broad training in general medicine, which 
was to prove an invaluable asset throughout life, he entered the field 
of ophthalmology by way of an internship in the New York Eye and 
Ear Infirmary in 1905. About this time there were so many young 
Virginians at the Infirmary that the old State was called the breeding- 
ground and nursery for its house staff. 

Dr. McDannald received his diploma from the Infirmary in 1908. 


} Rising rung by rung on the attending staff, he received an appointment 
to full surgeonship in 1921. His connection with the Infirmary spanned 
a period of four and forty years. During these years he also served 


on the attending staff of the New York Hospital, the Lying-in Hospital 
and the New York Polyclinic Medical School and Hospital 

In the course of time he was elected to fellowship in the New York 
Academy of Medicine and the American College of Surgeons and to 
membership in the Academy of Ophthalmology and Otolaryngology, 
the American Ophthalmological Society and the New York Ophthal- 
mological Society 

Dr. McDannald’s record in ophthalmology rests chiefly on his skill 
as a surgeon, It cannot be claimed that he was a brilliant surgeon, but he 
was a clever and safe one, whose experience was vast, whose judgment 
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was rarely at fault and whose hand never failed him. As a mark of 
confidence, to him perhaps more than to any other surgeon, his colleagues 
were wont to entrust members of their family needing operative 
treatment 


He was not a writer, but he was a capital clinician and a splendid 
teacher and trainer in practical ophthalmology. Many a young man, 
far and wide, received at his hands in his clinic countless golden nug 
gets of knowledge for everyday use 

Dr. MeDannald was a type of the age in which he was reared and 
of the surgeons under whom he worked in his early vears. He felt 
the sanctity of his obligations to his hospital appointments He gloried 


in the great size of his clinics and in their good name among the poor 
Seldom late or absent, dutifulness was one of his most striking traits 

He mingled freely and congenially with all men. He possessed 
an enormous capacity for making and keeping friends. His manner 
was pleasant, hearty and sincere Phe memory of his kindly greeting 
will long be treasured. To see him at his best was in the home circle 
lo entertain there was the greatest joy of his well rounded life 

His. wife, Evelyn Tuniston MeDannald; his daughter, Ann Pettus 
Wyman ; his son, Clyde Elliott McDannald, and his brother, Alexander 


H. MeDannald, survive him 
9ERNARD SAMUELS 
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Abstracts from Current Literature 


Epvrrep spy Dre. ZENTMAYER 


Anatomy and Embryology 


Frorescetn Test ror Agurous Veins. H. Gotpmann, Ophthalmo- 

logica 117: 240 (April-May) 1949 

lhe author injects intravenously 10 cc. of a 10 per cent solution of 
fluorescein sodium and observes the eye by means of a slit lamp and an 
ultraviolet filter. Within five to thirty minutes the conjunctival vessels 
show fluorescence. Aqueous veins remain clear. The concentration of 
fluorescein was measured in the plasma .nd in the aqueous humor and 
was found to be about 1,000: 1 fifteen minutes after the injection. One 
hour later the concentration was about 100: 1. The observations prove 
that aqueous veins contain aqueous humor only, and no plasma, 


H. P. Krrper. 
Biochemistry 


ACETYLCHOLINE AND THIAMINE CONTENTS OF THE CORNEA AND THEIR 
Re_aTION To THE Nerve Surpry. H. V. Bravecke, H. F. 
Laver and K, Umraru, Ophthalmologica, 117: 19 ( Jan.) 1949. 


The concentration of acetylcholine in the rabbit cornea was found 
to be about 13 micrograms per gram of corneal substance; since nearly 
all is contained in the epithelium, the concentration is 100 to 200 micro- 
grams of acetylcholine per gram of rabbit cornea epithelium. This ts 
the richest concentration of acetylcholine in any tissue in the body. 
\fter the postganglionic fibers of the first branch of the fifth nerve are 
severed, the concentration falls to about 50 per cent. The concentration 
of thiamine showed a similar fall. Little change in concentration was 
observed after severing the preganglionic fibers of the fifth nerve. In 
several cases of neuroparalytic keratitis treatment was successful with 
instillations of acetylcholine in 1 or 10 per cent solutions. 


H. P. Kirper. 
Congenital Anomalies 


RETROLENTAL FreropLasiA IN Prematurety Born Cricpren. A. P. 
Gitcer, Am. J. Ophth. 32: 917 (July) 1949, 


Gilger made a survey of retrolental fibroplasia in a series of 229 
prematurely born children weighing less than 2.268 Gm. at birth, 
observed during a five year period. No cases of retrolental fibroplasia 
were found in the group weighing above 1,814 Gm. at birth. Of 96 
infants with birth weights of 1,814 Gm. or less, 7 or 7.3 per cent, were 
found to have retrolental fibroplasia. 


In this study the predominance of boys over girls among the infants 
affected with retrolental fibroplasia was statistically significant. 
The following factors were considered in the etiology of retrolental 
fibroplasia: uterine bleeding during pregnancy, age and parity of the 
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mother at delivery, occurrence of virus infections or chronic illness 
during pregnancy, cause of premature onset of labor, race, associated 
intracramal disease, administration of vitamin A in early postnatal life, 
and other factors in the early postnatal management and course. The 
difference in the influence of these factors in affected and in nonaffected 
premature iniants was not sufherent to be statistically significant, and 
therefore the development of retrolental fibroplasia in this series cannot 
be attributed to them 

Three cases in which the infants were followed from birth until the 
development of retrolental fibroplasia are described 


W. S. Reess 


lOXOPLASMOSIS Derects. H. M. DexKkINe, 
Ophthalmol 


loxoplasmosis is cause of congenital defects than 

n histo 
central choroiditis, and (5) “p doglioma,” 

congenital total detachment of t retina 
in detail and bases his conclusions on ; 


large number of cases he is seen Hie stresses the pom 


i 
anv child 
| 


showing one or several of the aforementioned signs should be examine 
tor toxoplasmosis by means of roentgenograms, x-rays of the skull 
determination of spinal fluid pressure, tests for xanthochromia of the 
spt fluid and a serum neutraliz: i te . 
| nal fluid an i rum neutralization test H. P. Krrerer 


Conjunctiva 


PeMPoRAL SUBCONJUNCTIVAL HEMORRHAGES AS A COMPLICATION OF 


Procepurrs. W.W. Wonc and W. B. SLAUGHTER. 
Am, J. Ophth. 32: 973 (July) 1949 


Wong and Slaughter found that in a series of 55 consecutive cases 


in whien rhinoplast rocedures were carried out, temporally located 


subconjunctival hemorrhages occurred as a complication of the surgical 
These hemorrhages appeared twenty- 

ot two 

zontally 

the 
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In an exhaustive st , Sorsby contimues his investigation 
pemeciulin therapy of ophthalima neonatorum Che results } 
lly tabulated and discussed under the heading 
treatment with penicillin in aqueous solution at five minute 
one minute intervals, the type of organism involved, the use of penicillin 
in vehicles other than water and the systemic injection of penicillin 
rhe author discusses the course of the disease with the different modes 
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of application, relapses and unsatisfactory response, response in relation 
to the causal organism, the choice of method in intensive local therapy 
and in massive systemic injection and a comparison of penicillin therapy 
with general sulfonamide treatment 

In the summary, it is stated that in the present series of 232 patients, 
224 were treated by various methods of application of the drug: 101, by 
instillation of aqueous drops in a concentration of 2,500 units per cubic 
centimeter at five or at one minute intervals ; 33, with more concentrated 
drops, 16,000 units per cubic centimeter, and 51, with oily or solid 
vehicles containing penicillin, the last with unsatisfactory results. Ina 
final series of 39 cases massive systemic injections were given, followed 
by instillation of a strong solution of penicillin on completion of the 
course 

“A total failure to respond to penicillin treatment has not been 

ved, and in no case has penicillin treatment failed to influence the 

condition sufficiently to remove all anxiety within a matter of hours, or 
less. The optimum mode of use of penicillin is still to be determined, 
though even now the results obtainable are as great an advance on 
those of the sulphonamides as these in turn were over the classical 
methods of treatment.” Aawoup Karr. 
General Diseases 


Orritc Arropuy Dianetes Mecurrus. J. R. Stanssury, Am. J. 
Ophth. 31: 1153 (Sept.) 1948. 


Stansbury reports on 3 of a family of 9 siblings who had severe, long- 
standing and poorly controlled diabetes, which appeared early in life. 
Each of these patients had slowly progressive primary optic nerve 
atrophy. The author reviews the literature and concludes that this 
atrophy is probably preceded by some type of retrobulbar neuritis. 


W. S. Reese. 


A Postvaccrniat. Ocutar Synprome. E. Rosen, Am, J. Ophth. 31: 
1443 ( Nov.) 1948 


Rosen classifies the ocular complications of vaccination as those 
due to direct contact with a pustule and the indirect, delayed, secondary 
ocular complication which follows a definite incubation period. The 
author states that the latter resembles the encephalitic type of post- 
vaccinal complication, in which the specific pathologic picture of 
perivascular myelinoclasis is likened to the vascular and perivascular 


ocular disturbance. W S. Rersr 


Vitamin D Sarcormosts: ANNotation, Brit. M. J. 2: 1070 
(Dec. 18) 1948. 


In view of the good results which have been reported from the use 
of vitamin D in cases of lupus vulgaris, it was natural that this remedy 
should be used in other forms of tuberculosis and in that curious condi- 
tion Boeck’s sarcoid (lupus pernio). The Schaumann theory, that 
sarcoidosis is a form of tuberculosis, is being subscribed to with increas- 
ing frequency. This hypothesis has again been advanced by Freuden- 


thal (Brit. J. Tuberc. 42:11, 1948); and, though proof is still lacking, 
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there seems to be little doubt that opinion now favors the hypothesis 
of the tuberculous origin of sarcoidosis. This, together with the resistance 
of the disease to treatment, is an adequate reason for the use of vita- 
min D in management of this disorder. There have been few reports 
on this therapy, but they have been encouraging and a number of 
references are mentioned In the same number of this journal, 
Robertson reports an impressive result of vitamin D therapy in a 
woman with extensive lupus pernto, although only 100,000 international 
units daily for three weeks was given, before toxic symptoms neces- 


sitated interruption of treatment ARNOLD KNapp 
‘ 


OcuLag MANIFESTATIONS IN CONGENITAL HEMATOPORPHYRINURIA. 
P. Carneras Duran, Arcu. Soc. orrat. hispano-am. 7: 459 
(May) 1947 


The author had the opportumity to observe the ocular manifesta- 
tions of the rare condition of congenital hematoporphyrinuria in a man 
aged 49. The patient presented the characteristic dermatologic signs 
ot the disease in the face. Owing to the extension of these lesions. 
eicatricial ectropion was present in both lower lids. There were chronic 
bilateral conjunctivitis and extensive adherent scarring of the con 
junctiva im the nasal aspect of the interpalpebral fissure, simulating 
tnlateral pseudopterygium. In both eyes was a circular, cleancut area 
of absence of scleral tissue, about 2 mm. in diameter. on the external 
aspect of the sclera in the horizontal meridian and 3 mm. from the 
limbus. The area was covered by the conjunctiva, and the uveal pigment 
could be seen through it Iwo similar lesions, although not so well 
developed, were found in the upper part of the left globe There were 
subeputhelial nebulas in the cornea in the right eve, with some vascular 
ization of the inferior part 

Visual acuity with correction was 6/10 in the right eve and 2/10 
in the leit eve The visual fields and color vision were normal 

The author states that the scleral lesions are the most important 
He believes that they are analogous to the lesions described by van det 
Hoeve as scleromalacia pertorans, Y cases of which have been reported 
m the literature 


Che article is illustrated with colored plates 
H. F ARRASOUILLO 
Dore ro Toxortaswa BAMATTER, Ophthalmo 


logica 114: 340 (Oct.-Nov.) 1947 


\ case of leptomeningitis due t toxoplasma in a newborn 


infant in described Phe conditior wiated with hydrocephalus 


and macular chortoretinitis as were observed in histologix 
sections of the brain and retin: wothe the child had a cat 
which died of an unknown disease tore the baby was born 
The mother had multiple scratches on | leg aused by the cat The 


ntted fr 


author belhtewes that the toxoplasma is transm 


ct house pets 
by ticks or fleas. Excellent illustrations accompany the article 


H. Kirper. 
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Glaucoma 


Tue Curnicat Course or GLraucoma. A. Posner and A. ScHLOSSMAN, 
Am. J. Ophth. 31: 915 (Aug.) 1948. 


Posner and Schlossman studied the records in 274 cases of glaucoma 
from the private records of the late Dr. Mark J. Schoenberg. They 
classify, discuss and give the statistics on these cases, particularly 
from a clinical standpoint. W. S. Reesz. 


Eriotocy, SYMPTOMATOLOGY, AND TREATMENT OF JUVENILE GLav- 
coma. H. Am. J. Ophth. 31:1589 (Dec.) 1948. 


Ellis states that juvenile glaucoma is due to a congenital remnant 
of pectinate ligament, seen clearly with the gonioscope, which blocks 
and covers the angle of the anterior chamber. He finds that this condi- 
tion can be adequately controlled by goniotomy and neostigmine 


methylsulfate. W. S. Reese 


CAMPIMETRY IN THE Stupy or GLAucoMA. M. Britantzeva, Vestnik 
oftal. 26: 25, 1947. 


\ study was made on the edematous scotomas of glaucoma and 
scotomas due to other conditions. Scotomas’ observed with sinusitis, 
as well as scotomas in cases in which nasal breathing was improved 
by removal of tonsils or adenoids, were reduced by gauze tampons 
soaked in cocaine epinephrine solution. 

Briantzeva studied the edematous blindspots unrelated to difficult 
nasal breathing. Thirty-seven eyes of 28 patients with early glaucoma in 
which the scotoma decreased under the action of a 1 per cent solution of 
pilocarpine were studied. In 7 of these patients there was deviation 
of the nasal septum, and in 3 patients chronic rhinitis with cloudiness 
of the maxillary sinuses was found. With these patients the cocaine- 
epinephrine tamponage was tried, and in 6 patients the maxillary 
sinuses were opened. Enlargement of the blindspot, however, was not 
decreased after these measures, but it was lessened in all cases after 
instillation of pilocarpine. 

Briantzeva concludes from this study that the enlargement or edema 
of the blindspot of nonrhinogenous origin is not decreased by measures 
which relieve nasal breathing (cocaine-epinephrine tamponage and 
operation on the maxillary sinus) and that the true edematous scotomas 
of glaucoma is diminished by instillation of pilocarpine. 


©. SITCHEVSKA. 
Injuries 


TRAUMA TO THE Heap with PartTicuLAR REFERENCE TO THE OCULAR 
Siens, A. B. Kine and F. B. Watsn, Am. J. Ophth. 32: 191 
(Feb.) 1949, 


King and Walsh consider trauma under the following headings: 
(1) general discussion of acute head trauma, (2) systemic study of 
involvements of the cranial nerves, (3) lesions of the hemisphere and 


brain stem and (4) miscellaneous conditions. W. S. Rew 
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Correa Wrrutn tHe Eve. E. Rosen, Am. J. Ophth. 32: 248 ( Feb.) 
1949 
Rosen reports a case in which there occurred a typical sunflower 
cataract in the right eye and a copper cataract involving the posterior 
capsule of the lens in the left eve. As far as could be learned from a 
review of the literature, this is the second such case reported 


W. S. Reese. 


Trauma To THe Heap, wirn Particular REFERENCE TO THE OCULAR 
Sitens. A. B. Kine and F. B. Warsu, Am. J. Ophth. 32: 379 
(March) 1949 


This is the second part of a comprehensive article on ocular signs 
of cerebral trauma and is devoted mainly to the various ocular phenom 
ena observed with head injuries W.S Resa 


Removat or NONMAGNETIC INTRAOCULAR ForeiGn Boptes. R. Wr 
wer, Ophthalmologica 117: 277 (April-May) 1949 


\ summary and statistical analysis of 157 cases of intraocular foreign 
bodies is presented, The following conclusions are drawn: 1. Magnetic 
and nonmagnetic foreign bodies are best removed by the shortest route, 
2. No safe method for the removal of small splinters of glass has yet been 
devised Small particles of copper and its alloys are left in the eye, 
and the patient is treated with sodium thiosulfate over a long period. 
3. Small pieces of stones should not be removed. 4. Foreign bodies that 
are firmly lodged in the coats of the eve should be removed by direct 
approach 

For the purpose of localization, the author recommends roentgen 
examination, with a metal ring on the cornea and a small metal ring to be 
hooked onto the sclera in such a fashion that the foreign body throws a 


shadow into the center of the small ring H. P. Kreser 


Lens 


SURGERY OF CONGENITAL CATARACTS ' Corpes, Am. J. Ophth 
31: 1073 (Sept.) 1948 
Cordes feels that vision of 20/40 or better should 
surgical intervention in cases of congenital cataracts 
sufficiently dense hinder development of fixation 
he age of 6 months and the secon 


fourth vear | favors Barkan’s method of 


W. S. Rees 


CONGENITAL CATARACTS H. Am. J. Ophth. 32: 411 
March} 1449 


This article is a statistical survey of 87 cases. Bagley concludes 
that better results are obtained when operation 1s done after the age of 
+ years and that needling does not give as good results as linear extrac- 
tion, or as needling followed by linear extraction, 


W. S. Reese. 
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HERNIATION OF THE HyALom MEMBRANE FOLLOWING 
UnNcoMPLICATED INTRACAPSULAR Cataract Exrraction. A. B. 
Reese, Am. J. Ophth. 32: 933 (July) 1949. 


Reese discusses herniation of the anterior hyaloid membrane fol- 
lowing uncomplicated cataract extraction. This herniation, if it results 
in contact with the cornea, causes symptoms and signs which disappear 
if therapeutic measures are successful in breaking this contact. 


W. S. Reese. 
Methods of Examination 


Can One Measure Dazzte? P. Frerra, Ann. d’ocul. 180: 272 (May) 

1947 

\fter injuries to the cornea, patients are frequently left with a 
leukoma which gives rise to considerable subjective visual impairment. 
The scar may or may not be near the center of the cornea, and there 
may be little, if any, impairment of visual acuity, Ophthalmologists 
are frequently asked to testify as experts to the degree of functional 
impairment. One of the most annoying symptoms is “dazzle,” which 
is very difficult to evaluate. The author has devised an mstrument to 
measure this. It consists of a light mounted on the arm of a perimeter, 
The intensity of the lamp can be regulated to three intensities The 
patient places his chin in the chin rest and looks over the top of 
the perimeter at the visual acuity chart at the standard distance. The 
light is placed about 45 degrees to the right for the right eye and at 
the same distance to the left for the left eye 

Fifty normal subjects were first examined, and it was found that 
with the light set at just below its maximum intensity the visual 
acuity was not appreciably affected. Severity subjects with central 
or paracentral corneal opacities were then examined, and they were 
found to have various degrees of impairment of visual acuity. These 
subjects were then checked by reducing the intensity of the glaring 
light until their normal acuity returned. The author believes that 
this method is a good means of determining the subjective impairment 
of vision caused by corneal opacities. PR. McDonanp. 


Gontoscopy. A, Trantas, Ann. d’ocul. 181: 385 (July) 1948 


The author, who is one of the pioneers in gonioscopy, reviews the 
methods used to examine the angle of the anterior chamber. He 
describes the ophthalmoscopic and biomicroscopic methods and notes ‘ 
the advantages and disadvantages of the various contact lenses used in 
LONIOSCOpy 

The variations of the normal angle and the changes in the angle 
found in glaucoma are discussed in detail. Particular attention 1s drawn 
to the red line, which in the past has been considered as the canal of 
Schlemm filled with blood. The author now states the belief that it is 
the result of engorgement of the capillaries caused by pressure of the 
contact lens. Its absence in many cases of glaucoma is believed to be 
due to a disturbance in the capillary circulation. 

The generalized acceptance of the value of gonioscopy will undoubt- 
edly lead to a more careful classification of the glaucomas. 


P. R. McDonatn. 
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Operations 


ANestuesta W. S. Atkinson, Am. J 
Ophth. 31: 1607 ( Dec.) 1948 


Atkinson discusses instillation anesthesia, infiltration and block anes- 
thesia, and the technics of akinesia and retrobulbar injection, as well as 
local anesthesia for extirpation of the lacrimal sac and field block for 
anesthesia of i , 
anesthesia of the lids W.S. Ree 


\ Surcica TreatMent ror Prervcium Basep on New Concerrs 
\s to Irs Nature. H. S. Svcar, Am. J. Ophth. 32: 912 (July) 
1949 

Sugar presents a theory that the development of pterygium from 
pinguecula is a degenerative process in which the hypertrophic and 
degenerative changes in Tenon’s capsule in the interpalpebral zone are 
considered to play the essential part \ simple, effective operative 


procedure based on this theory is presented W. S. Renee 


Orbit, Eyeball and Accessory Sinuses Parasites 


Use or Buccat. Mucosa in THe Restoration or THE Socket. 
J. N. Jr, Am. J. Ophth. 31: 445 (April) 1948 


Greear reports 4 cases in which buccal mucosa was used to restore 
sockets. He is surprised that so few ophthalmologists make use of this 
very satistactory material W. S. Reese. 


The New Ocurar Imptants, D. G. Durnam, Am. J. Ophth. 32:79 

( Jan.) 1949 

Durham discusses the factors contributing to the unnatural appear- 
ance of an artificial eye. He presents the means of overcoming these 
factors through an integrated ocular implant and prothesis. He describes 
the Ruedemann implant eye, together with the integrated implants of 
Cutler, Hughes, O’Brien, Whitney, Guyton, Iliff, House and Stone- 
Jardon. He outlines the operative procedure with each implant 


W. S. Reese. 
\ Universat Type Inrecratep Imptant. N. L. Curner, Am 
Ophth. 32: 253 (Feb.) 1949 


Cutler describes a ball and mesh implant for use in cases of enucle- 
ation, reimplantation and evisceroenucleation he last procedure is 
presented as a new operation \ summary of its use in 43 cases 


Is presented W. S. Rees 


CHOLESTEATOMA OF THE ORBIT and ©. Betrayeva, 
Vestnik oftal. 26: 63, 1947 


The patient, aged 38, noticed proptosis of the left eve, with purulent 
discharge from the 


inner angle of the eve and from the left nostril. two 
months prior to the visit to the clinic Examination revealed exoph- 


‘ tn 
q 

§ 

: 

1 
ar 
3 

4 

3 


ABSTRACTS FROM CURRENT LITERATURE 189 


thalmos of 9 mm., with a tumor palpable at the lower orbital wall; 
there was limitation of motion of the eyeball downward and inward. 
A diagnosis of tumor of the ethmoid sinus and of the orbit was made. 

The tumor was removed from the ethmoid sinus by an otolaryn- 
gologist, and removal of the orbital tumor followed. The tumor resem- 
bled the white substance of the brain and was of a pearly tint. 
Miscroscopic and chemical examination of the tumor showed the pres- 
ence of cholesterol, and the diagnosis of cholesteatoma was made. 
Cholesteatoma is an exceedingly rare tumor and is benign, although 
it has a tendency to produce erosion of the surrounding bony walls. 


QO. SITCHEVSKA. 


Physiology 
CentTrat Conrrot or INTRAOCULAR Pressure BY Active PRINCIPLES. 
E. Scumert and B. Stemnperc, Am. J. Ohpth. 31: 1097 (Sept.) 
1948, 

Schmerl and Steinberg state that the spinal fluid contains active 
principles which control intraocular pressure. From experiments they 
postulate that these principles are secreted by the posterior lobe of the 
pituitary gland, and they suggest that in some cases glaucoma may be 
induced by a disturbance in the secretory mechanism of these active 
principles W. S. Reese. 
FUNCTIONAL ORGANIZATION OF THE TuIRD-Nerve NucLeus IN THE 

Cat. P. C. Danis, Am. J. Ophth, 31: 1122 (Sept.) 1948. 

Danis, from experiments on cats, confirmed in general the work of 
Szentagothai and of Bender and Weinstein. He found the functional 
representation of the third nerve nucleus from the caudal to the rostral 
end to be as follows: inferior rectus, internal rectus, superior rectus, 
inferior oblique and fevator palpebrae muscle. These observations 
differ from those of other investigators, who base their conclusions on 
retrograde degeneration. W. S. Resse. 


SYMPATHETIC Nervous SysTeM AND INTRAOCULAR Pressurg. N, 
Jarre, Am. J. Ophth. 31: 1597 ( Dec.) 1948. 

Jaffe shows that sympathectomy causes a fall in intraocular pressure 
in cats. He concludes that the sympathetic nervous system is intimately 
concerned with the maintenance of intraocular pressure and that much 
more experimentation is necessary before its exact role in glaucoma can 


be determined. W. S. 
Tre Rove or Crniary AND Supertor Cervical GANGLIA IN OCULAR 


Tension. E. Scumert and B. Steinserc, Am. J. Ophth 32: 947 
(July) 1949 


From their experimental studies, Schmerl and Steinberg postulate 
that stimuli travel from the diencephalon by way of the ciliary ganglion 
to produce vascular dilatation and consequent increase in ocular tension. 
ther stimuli from the diencephalon travel by way of the superior 
cervical ganglion, producing contraction of capillaries and lowering of 
intraocular pressure. W 


. S. Reese. 
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Retina and Optic Nerve 


Diacnosis or Disorpers or THE Macura. Kurz, 
Ophthalmologica 114; 262 (Oct.-Nov.) 1947. 


The author finds the slit lamp and Goldmann’s contact lens and the 
use of red-free light particularly helpful in the difficult differential diag- 
nosis of cystoid edema of the macula and chorioretinitis centralis serosa. 
Whereas the former has the appearance of a central detachment, the 
later shows a characteristic deep dimple in the fovea. The author dis 
cusses the etiology of chorioretinitis centralis serosa (tuberculosis, 
angioneurotic edema, etc.) and describes 3 cases of the disease occurring 
im children of a patient who showed typical macular changes The 
author concludes that chorioretinitis centralis serosa has a familial 


component H. P. Kirser 


INckEASE OF CeLLULAR ResprratTion (Oxrpation) as A THERAPEUTIC 
Taxic Amptyorias. J. Hampurc, Ophthalmologica 
114: 358 (Oct.-Nov.) 1947. 


The action of toxins on the optic nerve is explained by inhibition of 
cellular respiration. Experiments were conducted with the Warburg 
apparatus in which the amount of oxygen absorbed by the retina and 
the optic nerve was measured in animals. The author proposes to 


merease cellular respiration by giving to his patients 1 to 3 cc. of a 
0.02 molar solution of manganese chloride intramuscularly daily for 
as long as thirty days. He noted marked improvement in visual acuity 
after four days of treatment. In addition to the injections, he recom- 
mends a high caloric diet and the customary abstinence from alcohol 


and tobacco H. P. Kirper. 


PiGMENTARY Deposits tn THe Retina. F. Sirvan Lopez, Arch. Soc 
oftal. hispano-am. 8° 443 (March) 1948. 


Two cases of pigmentary deposits in the retina previously mis- 
interpreted as nevus formations in the choroid, are reported. In a girl 
aged 15, no abnormality was found on routine examination of the eyes 
except a number of slate-colored plaques in the lower nasal quadrant of 
the retina of the left eye. The plaques were arranged in groups, the 
number ranging from a single one, near the papilla, to collections of 
fifteen or twenty, located more peripherally. The impression was obtained 
that the groups were originally single large plaques. The intensity of 
the pigment decreased with the distance of the plaque from the disk 
The spots were discrete and were definitely located over the choroidal 
vessels, occluding them. Another patient, a girl aged 10, with strabismus 
of the left eye and congenital amblyopia had pigmentary deposits in 
the retina. A total of twelve well defined, dark slate—colored spots 
were seen located over the choroidal vessels on the nasal side of the 
retina approximately 8 disk diameters from the papilla. 


The article is illustrated H. F. Cammasounto 
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Refraction and Accommodation 


Contact Lenses. C. G. Kay Smarr, Brit. M. J. 2: 261 (Aug. 16) 

1947 

After a historical introduction, the author describes contact lenses as 
made of glass or plastic material, the latter having definite advantages, 
and the methods by which they are made. He states that even with 
contact lenses some patients are not able to discard their glasses. The 
length of time these lenses can be worn varies; as a general rule it is 
satisiactory if the contact lenses can be worn continuously for four hours, 
Phe patient's vision with contact lenses, if he is hypermetropic, is just as 
good, while vision is improved in case of myopia, The principal reason 
for wearing contact lenses is cosmetic ; at the same time there are patho- 
logic conditions in which the contact lens is of advantage—for example, 
aiter plastic surgery and as a protection in certain conditions which 
produce corneal irritation. The most remarkable results have been 
obtained in cases of keratoconus, corneal opacities and in mustard gas 

2-chloroethy! sulfide) keratitis. In cases of albinism and aniridia the 

contact lenses often give relief from distressing photosensitivity, especi- 
ally if an artificial iris is added to the corneal segment. In cases of 
neuroparalytic keratitis contact lenses have all the advantages of a 
tarsorrhaphy 

rhe important factor consists in the careful fitting of the contact 
lens. The mold procedure has certain disadvantages, and the author 
prefers the simpler method of applying plastic contact lenses with suit- 
able adjustments. It is clear that the lenses should not be so firmly 
in contact as to constrict the conjunctival vessels, or so loosely attached 
as to permit the buffer solution to escape, with the admission of air 
bubbles. The lenses should not be so large as to interfere with the 
movements of the eyeball or so small as to be liable to be caught by 
the eyelids in the movement of the eye. 


Tue Dissatisriep Rerraction Patient. A. A. Veasey Jr., Am. J. 
Ophth. 30: 1286 (Oct.) 1947. 
Veasey has written a practical paper on the dissatisfied refraction 
patient; he concludes that such a patient deserves the ophthalmologist’s 
time in hearing his complaints and that every effort should be made to 


locate the difficulty and to correct it. W. S. Reese. 
Therapeutics 
Use or Bacrrracin 1N Ingections. J. G. and C, J. 


Farmer, Am. |. Ophth. 31: 1070 (Sept.) 1948. 
Bellows and Farmer present a brief preliminary report on the 
relatively new antibiotic bacitracin, particularly with respect to its 
tolerance and permeability in the rabbit eye. W. S. Resse. 


THerapy oF Some Ocutar INFLAMMATIONS Basep ON IMMUNOLOGIC 
Principces. F. H. Haessier and H. Hesse, Am. J. Ophth. 32: 
1107 ( Aug.) 1949. 

Haessler and Heise conclude that when the tissue of a host is invaded 
by antigen it responds with the development of antibody. Neither the 
antigen nor the antibody is harmful to the tissue. The reaction of antigen 
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with antibody that is attached to a tissue cell is destructive to the cell. 
If the number of antibodies exceeds the antigen, spontaneous healing 
takes place. When it does not, one strives in rational therapy to have 
this antigen-antibody reaction take place in the body fluids or in a 
less vulnerable organ, the skin. Injection of antigen into skin in minute 
quantities accomplishes this object without danger. An excessive injec- 
tion is dangerous because the excess of antigen can reach the diseased 


organ and increase the inflammatory process W. S. Regse 


Use or Procaine INTRAVENOUSLY IN OPHTHALMOLOGY. 
and D. Grausarp, Am. J. Ophth. 32: 1117 (Aug.) 1949. 


GIVNER 


Givner and Graubard draw the following conclusions from their 
investigations : 

1. Administration of procaine has no effect on the intraocular pres- 
sure, either in normal persons or in patients with chronic glaucoma. 

2. No beneficial effect followed the intravenous use of procaine in 
treatment of occlusion of retinal arteries, diabetic retinopathy or throm- 
bosis of branches of the retinal veins (5 cases). 

3. Some relief of pain followed the administration of procaine intra- 
venously in the treatment of herpes zoster ophthalmicus. The relief 
was not permanent. 

4. Pronounced and continued relief of pain was experienced in 1 case 
of absolute glaucoma and in | case of hemorrhagic glaucoma. 

They state that further studies will be made to see whether there 
are other indications for its use in ophthalmology. W. S. Rese 


Tumors 


ProGNosis 1N Uveat Metanoma. B. J. N. CuMines, 
A. J. B. Goupsmirx and A. Sorssy, Brit. J. Ophth. 32: 729 (Oct.) 
1948 


The material recorded in this study represents the total number of 
uveal melanomas seen at the Royal London Ophthalmic Hospital and 
at the Royal Eye Hospital, London, during the period from 1925 to 1939, 
except for a few specimens that could not be traced. The authors sum- 
marize their findings as follows: A series of 250 cases of melanoma of 
the choroid, 30 cases of melanoma of the ciliary body and 5 cases of 
melanoma of the iris were studied histologically and the histologic 
features correlated with the mortality resulting from metastases. Fifty- 
three per cent of all cases of chorotdal melanoma were concentrated in 
the decades from 50 to 69 years. The mean age at excision of the eye 
for the whole series was 53.71 + 0.90. There was no statistically 
significant sex difference in the age distribution or in the incidence 
Histologically, spindle cell B (Callender and associates) predominated, 
accounting for 59.6 per cent of the total number of specimens. Spindle 
cell A accounted for 4.4 per cent, mixed cells for 17.6 per cent, epithe- 
hind cells for 8.8 per cent, spindle cell B in fascicular arrangement for 
7.2 per cent and necrotic tumors for 2.4 per cent. Heavy pigment was 
present in 13.7 per cent, whereas light and medium distributions of 
pigment were represented by 41.5 and 44.8 per cent, respectively. 
Reticulin was present in heavy amounts in only 8&3 per cent of the 
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133 cases studied specifically for this substance. A trace of reticulin 
was present in 19.5 per cent, whereas light and medium distributions 
of reticulin were observed in 39.1 and 33.1 per cent, respectively. Except 
for a statistically significant association of heavy pigment with epithelioid 
cells, there was no evidence of any correlation of the histologic compo- 
nents. The chance of escaping death from metastases in the first five 
years was 0.807 for the series as a whole, decreasing to 0,734 for a 
period of ten years. The highest mortality rate occurred in, the second 
year after excision. There was a statistically significant better prognosis 
for the younger age groups. No statistical significance could be attrib- 
uted to variations in mortality rate with different types of cells, except 
that epithelioid cells carried the worst prognosis. A low mortality 
rate was associated with a low pigment content, and a high mortal- 
ity, with low reticulin content. Each of the three histologic components 
appeared to have an independent, but not equally forcible, effect on 
prognosis, so that the mortality rate was influenced to some extent by 
cell grade, but te a greater extent by the pigment and reticulin contents. 
Two main prognostic factors emerge from this study: A light pigment 
content carries a favorable prognosis and epithelioid cells and low 
reticulin content have an unfavorable one. These general conclusions 
support the observations of Callender and his associates, though they 
are not so significant as theirs. A study of the 30 cases of melanoma 
of the ciliary body suggests that the mortality rate from this type of 
tumor is rather higher than that for melanoma of the choroid. The 
importance of studying the stage of development of the tumor, in addition 
to its histologic features, is stressed. A statistical analysis is given in 
an appendix W. ZenTMAYER. 
Vision 

A Nore on METHODOLOGICAL EVALUATION OF SELECTED Visuat Tests. 


J. Brozex, E. Simonson and J. C. Franxurn, Am. J. Ophth. 
31: 979 (Aug.) 1948. 


The authors attempt to evaluate such visual characteristics as recog- 
nition time for threshold stimuli, brightness discrimination, flicker 
fusion frequency and blinking rate for their usefulness in laboratory 


investigations of fitness and fatigue. W. S. Reese 
Tue Parnovocic Basis or Apaption. P. Crpts, Arch. f. 
Ophth. 148:216 (March) 1948. 


As reported previously in these Arcuives, Cibis has studied the 
phenomenon of local adaptation in normal subjects and in patients with 
head injuries. During the analysis of his observations in the light of 
existing concepts of the function of the light and color sense, Cibis has 
encountered many difficulties, In the paper under review, he presents 
a new theoretic concept of the course of the excitation processes in the 
normal and in the diseased visual organ under conditions of continuous, 
as well as brief rhythmic, stimulation of circumscribed retinal areas. 
His new theoretic analysis is based largely on the ion theory of Nernst 
and Lasareff and the laws of chemical mass action. The theory is too 
complicated and involved to lend itself to abstracting. 


P. C. Kronrevp. 
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Eprrep sy De. W. L. Benepict 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY, 
SECTION ON OPHTHALMOLOGY 


Alan C. Woods, M.D., President 
Algernon 8. Reese, M.D., Secretary 
Fitty-Second Annual Session, Chicago, Oct. 12-17, 1947 


SYMPOSIUM: CORNEAL TRANSPLANTATION 
Selection of Cases. |)n. R. Towntey Paron, New York 


While each case must be appraised individually, the following 
factors in the selection for corneal transplantation must be taken into 
consideration 


1. Environment. A well adjusted patient who is self supporting 
may better be left alone, even though visual acuity is below 20/200 in 
one or hoth eves 

2. Age Patients requiring corneal grafting belong to a much 
younger age group than do patients with cataract. Failure of a corneal 
graft therefore leads to more serious consequences from an emotional 
and an economic standpoint. Transplantation in the very young 1s to 
be avoided because of the difficulty in handling of the patient 

3, Benefits from irulectomy. Corneal grafting should never be done 
if iridectomy would bring about improvement in vision. The greater risk 
of performing a transplantation should be explained to the patient 
The amount of vision obtainable by iridectomy may be determined by 
dilating the pupil. In doubtful cases there ts no great disadvantage in 
first doing an iridectomy 

The following surgical classification of cases was presented: 

|. Cases with a favorable prognosis tor improvement in vision, 
This group includes eyes with a nebulous type of opacity centrally 
situated in an otherwise normal eye, blood staining of the cornea and 
conical cornea Operation for conical cornea should be performed if 
vision can he improved to m8) 200 with contact lense ., unless the lenses 


cannot be tolerated or unless deterioration of vision has been rapid, 


with the deve log ment of corneal opacities 
2. Cases with a favorable prognosis for improvement in vision 
Phis group includes eves in which there is some corneal vascularization, 
onic interstitial keratitis, and in which the opacity, though 
central, is not too dense and has only a small amount of clear cornea 
surrounding it. If an adherent leukoma is present, the adhesions must 
first be destroyed by a preliminary operation or by irradiation. Ii there 
is any doubt concerning the presence of glaucomia in cases of kerato 
conus, an attempt should first be made to lower the intraocular tension 
by a filtering operation. Most cases of corneal dystrophy are not suitable 
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for corneal grafting. In cases of Fuchs’s endothelial and epithelial types 
of dystrophy operation should be done early, when the opacification ts not 
too dense and does not include all the corneal layers. In cases of 
Salzmann’s corneal dystrophy the blood vessels should first be destroyed 
by irradiation. In cases of Groenouw’'s dystrophy the prognosis is more 
favorable. Some cases of fatty or lipid degeneration of the cornea may be 
suitable. Calcareous degeneration is a contraindication to operation if 
it involves the entire cornea. However, if the calcareous portion js 
band shaped and is not too dense, with some clear corneal tissue sur 
rounding the central area, transplantation should be performed 


3. Cases with an unfavorable prognosis for improvement in vision, 
Eyes showing pronounced nystagmus, densely scarred corneas from 
powder burns or lime burns, excessive corneal vascularization or very 
dense and extensive opacification are not suitable for corneal trans- 
plantation 


4. Cases in which operation is required for cosmetic improvement. 
lransplantation is indicated in cases in which tattooing was formerly 
attempted The results of both procedures are poor when the cornea 1s 
highly vascularized 


5. Cases of descemetocele : Transplantation is the treatment of choice 
when glaucoma is not present and vascularization is not excessive. 


6. Cases in which a preliminary operation may be necessary before 
a final opinion can be given. If extensive vascularization is present, 
all the larger vessels must first be completely destroyed by irradiation 
\nterior synechias must usually be severed before transplantation can 
be done. Irom foreign reports, partial nonpenetrating keratoplasty 
gives nearly as good results as does the penetrating type, discussed here, 
and may be less hazardous. 


Technic. Dr. Joun M. McLean, New York. 


\Ithough there are individual variations in technic, the principles 
are well established. The graft must be in contact with good corneal 
stroma m as great an area as possible. Otherwise satisfactory clarity 
will not result. The recent trend to the use of larger grafts has been 
attended with greater visual success. Scarring at the edges of a large 
graft has less chance of encroaching on the central visual area. The 
graft must not be large enough to interfere with the angle of the anterior 
chamber or to allow incarceration or prolapse of the iris at the edges 
Beveling of the edges of the graft or the recipient cornea is not necessary 
lo hold the graft in place, some type of suture, preferably a con- 
tinuous single tied suture, sewed into the reciprent cornea as close to the 
graft as possible, is preferred. The shape of the graft is not of major 
importance. It may be round or square. If round, it can be cut with 
a mechanical high speed trephine or with a hand trephine, while the 
recipient area may be made with the mechanical trephine or the hand 
trephine, supplemented by scissors. If the graft is square, it is best 
outlined with the Castroviejo double-bladed knife and cut with keratome 
and scissors, while the recipient area is shaped similarly. The important 
factors are not initial shape but accurate fit and smoothness of the edges. 
Other factors in surgical technic include anesthesia, which should he 
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local, consisting of topical anesthesia supplemented with retrobulbar 
block. Complete akinesia is important. Complete aseptic technic is of 
major importance. Prophylactic use of penicillin should be observed 
in all cases. To avoid synechias and incarceration, a widely dilated 
pupil should be maintained with atropine and strong solution of 
phenylephrine hydrochloride (neo-synephrine hydrochloride*), reen- 
forced by subconjunctival injection of cocaine and epinephrine hydro- 
chloride and instillation of epinephrine hydrochloride directly into the 
anterior chamber during the operation \t the end of the operation 
dressing with moderate pressure should be applied to both eyes and 
the patient treated much as a patient with detached retina is treated. 
Frequent dressings should be avoided in the early postoperative period. 
\fter the sutures are removed, further pressure dressings are advisable 

Donor material must be from an eye which has just been enucleated 
or has been satisfactorily preserved. Most of the latter are eyes 
obtained at autopsy. In either event, the cornea must be in goed con- 
dition, free from local disease, uncontaminated and from a patient who 
was free from communicable disease, including syphilis. Race, age, 


sex and blood type are not important, but the donor cornea must be 
human. Eyes obtained post mortem should be obtained as soon as pos- 


sible after death, preferably within four to six hours. They are stored 
at 4 Che best method of storage is in a tightly sealed container in 
a saturated atmosphere of water vapor. The allowable time of storage 
has not been well worked out. The criterion of suitability is not the 
time since removal but the condition of the cornea on close inspection. 
The institution of eye banks materially aids in the securing and dis- 
tribution of donor material. 


Operative Complications. Dr. Ramon Castroviryo, New York. 


This study was based on the observation of about 1,000 keratoplasties 
performed by Dr. Castroviejo or under his supervision 

Complications During the Operation.—Accidental destruction of part 
or all of the corneal epithelium by iodine or alcohol during preparation of 
the operative held does not necessitate postponement of the operation. 
Outlining of the incision with fluorescein, however, will not be as 
effective The graft should be undamaged but may be transplanted 
successfully without epithelium. If the incision has been placed off 
center, a new mersion can be made. If perforation of the cornea occurs 
while the inctsion 1s being outlmed, as ts hable to happen in thin corneas, 
such as recur in keratoconus, either the operation may be postponed for 
a week to allow the anterior chamber to reform, or the well trained sur- 
geon may proceed with placing the sutures and completing the incision 
with scissors If the needle enters the anterior chamber, the suture 
must be withdrawn and placed superficially, or a draining fistula will 
develop, with’ flattening of the anterior chamber and danger of anterior 
synechia and infection If the suture breaks, it can be rethreaded on 
a regular needle and the suture completed, or the suture may be with- 
drawn and a new one placed through the channels already made. Ii the 
suture is cut after the anterior chamber is opened, a knot can be tied 
where the suture was cut. After completion of the operation, the knot 
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must be moved to the side of the graft to prevent an opacity from 
developing in the graft under it. Injury of the lens is a most serious 
complication. Completion of the incision and evacuation of as much 
lens material, including the capsule, as possible should be followed by 
suture of the graft itself to the recipient cornea. This may prevent 
prolapse of the vitreous with subsequent opacification of the graft, glau- 
coma or panophthalmitis. Useful vision is rarely obtained, 


If the pupil is contracted after perforation of the cornea, direct 
instillation of a 4 per cent solution of cocaine and a solution of epineph- 
rine hydrochloride (1: 1,000 or 1: 100) should be made into the corneal 
opening. If the iris still shows in the opening, the involved portion 
should be excised. With the square graft technic, irregularities in the 
shape of the corneal window can be corrected by shaping the graft 
to fit. With very large grafts, particularly in cases of advanced kerato- 
conus in which the cornea is thin and collapses as soon as the anterior 
chamber is opened, it is sometimes difficult to hold the graft in position, j 
In this case, at least four sutures should be placed directly into the graft 
to hold it to the host cornea. 

Complications During Postoperative Recovery.—Dislocation of the 
graft within the eve has not been encountered. Complete displacement 
of the graft outside the cornea is very serious. The same graft, if pos- 
sible, should be replaced and sutured directly to the host cornea. If no 
corneal graft can be obtained, the opening should be covered with a 
conjunctival flap. Useful vision has never been observed after this 
complication. Partial detachment of the graft may result in a stormy 
course and anterior synechias. If the adhesions are extensive, direct 
suturing of the graft to the host should be done. In thin corneas the 
anterior chamber may collapse at the first dressing. This usually reforms 
without interference. If hernia of the iris develops, the prolonged por- 
tion should be excised during the third postoperative week and injec- 
tions of penicillin given. Anterior synechia is one of the most frequent 
complications, If smaller than 2 mm., use of atropine or physostigmine 
may loosen it. If larger than 2 mm., surgical procedure is necessary 
and should be carried out during the third postoperative week. Surgical 
intervention consists in inserting a modified cyclodialysis spatula through 
a scleral incision and tearing the synechia with it, after which air is 
injected into the anterior chamber through a similarly shaped cannula, 
which is inserted through the same incision. If the synechias occupy 
more than one-half the circumference of the anterior chamber, the 
operation is done with the patient under general anesthesia, and an ' 
iridectomy is also done 

Infections.—-Infection should be treated by all known methods, includ- 
ing antibiotic therapy, chemotherapy and fever therapy. 

Glaucoma.— This condition should be treated conservatively or by 
iridectomy or fistulization. 

Vascularizsation.—lf at the third or fourth week after operation the 
transplant should begin to vascularize, the cornea adjacent to the vas- 
cularized area in the graft should be treated with roentgen radiation 
(about 1,500 r), treatments being concentrated on the vascularized area 
alone and the rest of the cornea protected with a lead filter. 
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Inflammation —Mild uveitis during the third or fourth postoperative 
week may lear! to cloudiness of the graft. The usual methods of treat- 
ment for uveitid are indicated. Cloudiness due to uveitis may clear up 
remarkably over a year 

Edema.-— After uveitis, epithelial edema and bullous degeneration of 
the epithelium are frequently observed. This condition is generally 
umproved by applications from three to six times daily of a hypertonix 
solution of sodium chloride (15 per cent) in a jelly. When permanent 
nebulosity has resulted, a second, and sometimes a third, transplantation 
has been successful 

Deformity.—In keratoconus the graft normally tends to protrude 
To obtain normal! curvature, use of a pressure dressing 1s started four 
teen days after the operation and continued until the fifth or sixth 
postoperative week If protrusion results in pronounced myopia or 
astigmatism, contact lenses may help; if not, a second transplant will 
he necessary 


Physiopathology. Dx. A. Eowarp Maumenee and Dr. Wattre 
Kornecuru (by invitation), Baltimore 


Despite conclusive work done on skin grafts and other body tissues 
showing that homografts do not continue to live as autonomous tissues, 
it ts theoretically possible that corneal grafts may be an exception. In 
our experimental approach to this problem, it was necessary to have a 
clear understanding of the histologic pictures of a clear (successful) 
corneal graft and an opaque (unsuccessful) graft. We therefore made 
histologic studies of autografts and homografts in clear corneas at 
almost daily intervals up to two weeks and at weekly and biweekly 
intervals up to four months. Rabbits were used as the experimental 
animals. A total of 38 autografts and 24 homografts were thus examined 
histologically The following changes were observed: After the graft 
has heen inserted, it becomes edematous during the first twenty-four 
hours, and the epithelium is lost he endothelium is always damaged 
to some extent, but part of it may remain on the graft The majority 
of the stromal cells continue to live in the graft and do not show massive 
degeneration or replacement at any time during the postoperative course 
They are supplemented, at least to a limited extent, by new-formed 
keratoblasts from the recipient's macrophages Routine histolog 


did not show whether the strom: ‘Ils of either the 


omograft of the cornea were replaced by cells from the 


cornea or whether the graft remained as a viable entity 

theretore sought to tag the wandering macrophages so that such pre 
cursors of the stromal cells could be identified in a regenerated corneal 
lesion lo this end, animals were saturated with trypan blue system 
wally and areas of their corneas frozen to 78 C. In such animals 
the macrophages can be identified by the presence of trypan blue 
granules in the cytoplasm of their cells. These “tagged” cells were 
found im great numbers in the regenerating cornea. With the 
fact established that wandering macrophages participate in the regenera- 
tion of dead corneal tissue, grafts were performed on animals saturated 
with trypan blue. On histologic examination, trypan blue could be seen 
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in a few of the stromal cells in the autogenous and homogenous grafts. 
The number of stromal cells containing trypan blue was much greater 
in cloudy than in clear grafts. This clearly indicated that, at least to 
some extent, the wandering macrophages of the recipient cornea 
participate in the regeneration of the cells in the donor grait 

The epithelium of the graft is replaced by migration of epithelium 
from the recipient cornea. The epithelium at first grows down into the 
wound, but is later replaced by fibroblasts. The endothelium may be 
repaired from the uninjured cells of the graft or by a migration of cells 
from the recipient cornea. The wound is closed at first by a fibrin clot 
and later by fibroblasts, which form fibrous tissue between the graft 
and the adjacent cornea. 

Grafts which become cloudy usually show prolonged edema. Histo- 
logic examination reveals several layers of fibroblasts with new-formed 
fibrils under the epithelium or endothelium. With greater edema the 
normal arrangement of the donor lamellas is destroyed in places, with 
resultant opacities. In severer reactions polymorphonuclear cells invade 
the stroma in greater numbers; there is destruction of the lamellas of 
the graft, and later the graft is invaded by blood vessels, macrophages and 
fibroblasts from the recipient animal. The latter type of reaction usually 
causes a dense opacification. During the early stages these grafts look 
like granulation tissue and in the end stages resemble any dense scar 
of the cornea 

Freezing the graft before two weeks after operation resulted in 
opacity of the graft. This was true of grafts taken from donor corneas 
which had been killed by freezing. However, it was found that the donor 
cells could be completely destroyed as early as eleven days after opera- 
tion and the graft would regain its normal clarity after the edema fol 
lowing the injury subsided. The doner cells are not essential to the 
clarity of the graft once the tissue has become firmly attached to the 
recipient cornea, 


Results. Dx. CounciLMAN Owens and associates, Baltimore. 


Data were gathered on 417 corneal transplantations performed 
at the Massachusetts Eye and Ear Infirmary, the Institute of Ophthal- 
mology of the Presbyterian Hospital in the City of New York, the 
Manhattan Eye, Ear and Throat Hospital, the New York Eye and Ear 
Infirmary, the New York Hospital, the Hospital of the University of 
Pennsylvania and the Wilmer Ophthalmological Institute of the Johns 
Hopkins Hospital 

In the group as a whole, approximately 1 graft out of every 3 
remained clear. No correlation was found between the age of the patient 
and the success of the operation. In 2 of every 3 cases of conical 
cornea the graft remained clear The results in the cases of 
hereditary corneal dystrophy were almost as good. In the cases of 
corneal scars from interstitial keratitis or from other, nonsyphilitic 
corneal inflammatory processes, about half the transplants remained clear. 
In the cases of corneal scars from chemical burns, trauma or gonococcic 
ulcer, only 1 in 5 or 10 grafts remained clear. Total failure was the 
result in every case of Fuchs’s corneal dystrophy. In cases in which 
transplantation was performed in the presence of active keratitis or an 


il 
4 
) 
4 


170 


ARCHIVES 


OF OPHTHALMOLOGY 


active ulcer, 1 of 5 grafts remained clear. Of operations on eves 
which had previously had an unsuccessful graft, 21.2 per cent were 
successful. Of transplantations done on aphakic eyes, 42.8 per cent 
were successful 

When the opacity was limited to the central area of the cornea, about 
half the operations were successful; when more extensive opacities 
were present, only 1 in 4 was successful. When vascularization was 
slight, about half the operations were successful; when extensive, only 
1 in 10 resulted in a clear graft. In 15.4 per cent of cases with anterior 
synechia the transplant remained clear 

\ final visual acuity of 20/30 to 20/20 was obtained in only 11.4 per 
cent of the operations. In 9.1 per cent all light perception was lost as 
a result of the corneal transplantation. Of 229 cases in which pre- 
operative vision was 20,200 or less, postoperative vision of 20/100 or 
better was obtained in 36.2 per cent. A group of 58 cases with pre- 
operative vision of 20/200 or less was selected as having the most 
favorable prognosis, Of these cases, postoperative vision of 20/100 
or better was obtained in 55.2 per cent. Of 79 cases selected as having 
the most favorable prognosis, the grafts remained clear in 68.3 per cent. 

The visual results after corneal transplantations in patients with 
preoperative vision of 20/100 or better do not warrant the risk of the 
operation 
DISCUSSION ON PAPERS OF THE SYMPOSIUM 


Dr. Joun M. McLean, New York: Grafts from stillborn infants are 
apparently just as good donor material as grafts from older people. 
Sometimes, however, particularly in the premature stillborn infant, the 
donor material is so much thinner than the host cornea that it ts difficult 
to get an accurate fit. For that reason, some of us prefer not to use 
the corneas of stillborn infants in ordinary cases, but prefer them for 
certain cases in which the host cornea ts usually thin 

Dr. Attan C. Woops, Baltimore: What is the minimum size of graft 
that may be used ? 

Dre. Joun M. McLean, New York: Roughly speaking, a square 
about 4 by 4 mm. or a comparable round graft; | think that no one now, 
in ordinary cases, uses grafts as small as that, for the prospect of a good 
result is better with a larger graft 

Dr. Aran C. Woops, Baltimore: Dr. McLean, when do you do 
your first dressing ? 

De. Joun M. Mclean, New York: I do my first dressing on the 
seventh or eighth day 

Dre. Aran C. Woops, Baltimore: When do you remove the corneal 
sutures 

Dre. Joun M. McLean, New York: I tend to leave the sutures 
in until very late, removing them in about two weeks 

De. Aran C. Woops, Baltimore: How long after removal can the 
doner eve be used? 

De. Joan M. McLean, New York: We have almost no occasion to 
store a donor eve long \nimal experiments suggest that the eves can 
be kept about two weeks 
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Dr. Atan C. Woops, Baltimore: Dr. Paton, what do you believe is 
the applicability of corneal transplantation to present day treatment of 
the blind. 

Dr. R. Towntey Paton, New York: I have no available statistics. 
If only 5,000 persons can be helped, I feel that the operation is worth 
while 

Dr. Aran C. Woops, Baltimore: Do you think that the unexpected 
improvement following the corneal grafts in cases of uveitis may be 
unsuspected instances of the so-called tissue therapy of Filatov ? 

Dr. R. Towntey Paton, New York: I do not see any relationship, 


Dr. ALAN C. Woops, Baltimore: How many eyes does the eye bank 
supply a year? 

Dre. B. Towntey Patron, New York: Not more than 150 eyes 
a year 

Dr. Aran C. Woops, Baltimore: Dr. Castroviejo, how do you 
bandage or protect the surgically treated eye during healing ? 


Dre. RamMmON Casrroviryo, New York: I suggest a nonpressure 
dressing on both eyes, to be left intact for seven days 

Dr. Aran C. Woops, Baltimore: Is the corneal transplant any 
contraindication to later extraction of the lens ? 

Dr. Ramon Castrovreyo, New York: No, I wait no less than six 
months before the cataract extraction is performed. 

De. Aran C. Woops, Baltimore: May complications appear after 
six months, or can one assume that after this period complications will 
not occur’ 

Dr. Ramon Castrovieso, Baltimore: It has been my observation 
that after six months the transplant may become cloudy in a very few 
hours. I have seen opacification of a corneal transplant develop after 
an acute attack of sinusitis or any one of the virus diseases or a similar 
upset. 1 cannot explain this, I have tried to account for it by the fact 
that for six months Descemet’s membrane does not fully cover the gap 
between the recipient cornea and the donor cornea, and until this is 
formed any inflammation of the eye or any systemic condition may lead 
to cloudiness of the graft 

Dr. Aran C. Woops, Baltimore: Are any precautions taken to 
insure the sterility of air injected into the anterior chamber ? 

Dr. RamOn Castroviryo, New York: I have taken no such 
precaution 

Dr. Aran C. Woops, Baltimore: Dr. Maumenee, how often does 
epithelization of the anterior chamber occur after corneal transplantation ? 

Dr. A. Epwarp Maumenes, Baltimore: I have seen no epithelial 
downgrowths after corneal transplantation from 200 to 250 rabbits. In 
some experiments the flap over the cornea has been turned down and 
become implanted in the anterior chamber. 

Dr. Aran C. Woops, Baltimore: Why does epithelial downgrowth 
oceur so rarely in corneal grafting ? 

Dr. A. Epowarp Maumenes, Baltimore: Apparently, for an epithe- 
lial downgrowth to occur, it is necessary to have a pedicle flap in the 
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wound. The wound must remain open, and there must be poor apposi- 
tion of the edges of the wound. 

De. Aan C. Woons, Baltimore: Have you any rational explanation 
of the fact that corneal grafts become opaque, assuming that there are no 
complications of any kind ? 

De. A, Eowarp Maumenes, Baltimore: In our experimental rabbits 
we have had no corneal transplants which remained clear for two weeks 
and later became opaque. Clinically, it has been observed. This type 
of opacity may perhaps be related to tissue hypersensitivity in skin and 
other tissues of the 

Da. Aran C. Woops, Baltimore: Dr. Owens, in eves with endothelial 
dystrophy, does the endothelium of the graft show the degenerative 
changes as the graft becomes cloudy ? 

NCILMAN Owens, Baltimore: Usually the graft 
o determine the appearance of the 


Lp LAN 10D8 Jaltimore In cases lial nodular 
dystrophy the clear graft gradua acquire the same hyaline 
nodules as the host ? 

De. Winttam CouncinMAN Owens, Baltimore: In our cases we did 
not observe this phenomenon 


Role of Inheritance in Glaucoma. Dx. \nourn Posner and Dr. Apra- 
HAM SCHLOSSMAN (by invitation), New York 


rhis article was published in the February 1949 issue of the 
\RCHIVES, page 125 
DISCUSSION 


Dre. Perer C. Kronrecp, Chicago: This is probably as impressive 
und convincing a demonstration of the hereditary factor in the so-called 
primary glaucomas as has been recorded in the literature \ practical 
result of this genetic approach has been the establishment of the fact 
that glaucoma occurring in several members i family tends to be 
imilar as to type and cause Strong evidence been presented 
support of the concept that i malign int 


intervention is due to 


operat 


central rex 


fanulhes with chron simple glau 
pupillograpl der contained in the paper 


pomt out, however, tha iring e last two vears the 


a central potential regulatory mec! m has lost ground, as a result 


} 


of experimental work done by Barany, in Swed 


len or this reason, and 
for others, I should be inchned to think that the factor which is trans- 
mitted in families with chronic simple glaucoma is a weakness, inferiority 
or defimency of the mechanism involving the trabeculum and the canal 
of Schlemm 
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Dre. Harorp F. Faces, Ann Arbor, Mich.: An awareness of the 
hereditary nature of glaucoma gives the alert ophthalmologist an oppor- 
tumity to uncover incipient, or only moderately advanced, stages of 
the disease among the relatives of afflicted persons which would otherwise 
have been neglected. A knowledge of the family pedigree will give the 
oculist information as to the usual course, nature and response of the 
disease to medical and surgical therapy. The authors emphasized that 
glaucoma is commonly inherited in a dominant manner, and in this they 
are amply supported by the literature; | may add, however, that it is 
only the outstanding cases of hereditary glaucoma that are reported. 
I should like to emphasize that this knowledge is of no value, however, 
until a careful pedigree of a patient's family has been taken and all avail- 
able members are thoroughly studied for the disease. The commonest 
ocular anomalies may be inherited in different families as sex-linked, 
dominant or recessive traits. 

Dr. Posner's and Dr. Schlossman’s data are of little value to a 
genetic statistician, since the authors have failed to indicate the propositus 
or original patient, who brought the family to attention. This neglect 
is very common in ophthalmologic reports 

It is becoming increasingly evident that glaucoma is merely the 
sign of an underlying constitutional disorder. | agree with the data 
that Dr. Kronfeld has just presented; nevertheless, there are certain 
persons who are strongly predisposed to emotional upsets, and it is 
recognized that a large number of attacks of glaucoma are precipitated 
by such upsets. In the future it will undoubtedly be shown that it ts the 
constitutional factor that is inherited in a specific pattern, glaucoma being 
thus only one of the many signs of the over-all disease. This would 
account for its infrequent or irregular appearance in certain pedigrees. 

De. Cuartes A. Bann, New York: A complete, coordinated con- 
cept of the causation of primary glaucoma has been presented. Magitot 
showed by capillarioscopic tests that characteristic changes exist in 
the nails of the glaucomatous patient. More important than the changes 
that occur in the nails are those that take place in the central nervous 
system, especially in the thalamus. The sympathin and acetylcholine 
mechanism involved, as well as the associated temporary and permanetit 
structural reactions in muscle, directly and indirectly affect the quantity, 


and especially the filtrability, of the aqueous Those who have a con- 


stitutionally sensitive thalamus, especially as they reach middle life, 
iscular wear and tear, are hypersensitive to emotional and 
iar disturbances, and, with a constitutional corneoscleral tendency 


vard filtration defects already present, the stage is set for primary 


\potpu Posner, New York: I beheve that Dr. Kronfeld is 
about the inheritance factor in the angle; the angle 1s a structure 
lke other morphologic structures, shows hereditary tendencies. 


One can see the angle because there is a means of examining it. How- 


ever, there are other structures behind the iris which may play a deter- 


mining role, but which cannot be visualized because there is no adequate 
apparatus for examining them. I am inclined to regard the central 
autonomic nervous system as the chief, but not the only, factor in the 
pathogenesis of primary glaucoma 
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Reconstruction of the Canthi. Dre. Atston CALLAHAN. Birming- 
ham, Ala 


Severe injuries to the palpebral ligaments, often complicated by 
fractures of the orbital rim, are responsible for major deformities and 
displacements of the canthi and avulsion of the eyelids Penetrating 
lacerations, which may sever the ligaments, occur frequently in automobile 
accidents, as well as in combat mjuries. The major concern in the 
ummediate repair of such conditions is reattachment of the severed ends 
of the ligament or the tarsi with the proximal portion of the ligament. 
Simple closure of the skin when a detached ligament exists will not 
prevent marked shortening of the lids and retraction of the canthi 

My experience has been derived from 36 patients, most of whom 
were injured in military service and whom I did not see until two to 
four months after the initial trauma. [ was unsuccessful in achieving 
the desired improvement by methods in general use and so utilized 
bone rather than periosteum for support, and wire of an inert nature 


in preference to sutures. Stainless steel wire (0.009 imch ) 


was found 
most useful. 


DISCUSSION 


De. L. Hucues, Hempstead, N. Y.: In reconstructing 
the canthi, the emphasis is placed on replacing the deeper structures, 
particularly the medial and lateral palpebral ligaments. When these 
structures are replaced, the sewing of the cutaneous layers becomes of 
much less importance in maintaining the proper curves, arches and 
depressions of the normal anatomy Lacerations in the region of the 
medial canthus are particularly difficult when accompanied with fractures 


of the bones comprising the medial wall of the orbit in this 


region. 
When the condition is seen late, 


after immediate healing has taken 
place, it usually requires extensive dissection down to the bone 
removal of the deep scar tissue and displaced bone to get 
result. I have not used any metallic sutures for the 
as I have felt that once the tissues have 
time tor firm healing to take | 


and 
a satisfactory 
repair of soft tissues. 
remained in place for sufficient 
dace, the retained sutures serve no useful 
purpose and are simply a_ retained foreign body. This 


might he 
dangerous from the 


standpoint of infection when the wire traverses 
a cavity, such as the nasal cavity. An absorbable or removable suture, 
such as gut or silk, would, in my opinion, serve equally well. I have 
found it difficult to reestablish the normal lateral canthal angle and the 
vertical length of the upper and lower lids. I should appreciate Dr. 
Callahan's comment on this subject 

Dr. Sipnev A. Fox, New York I might say that the indications 
for use of wire sutures in plastic eve surgery are not common. Dr. Cal- 
lahan has shown us one of the few mstances in which wire sutures are 
indicated, and probably are to he preterred ; that is when there has been 
4 tremendous destruction of tissue. both soft and bony, and greater 
tensile strength is needed to hold the tissues in place until such time 
as they have healed completely. Dr. Callahan has pointed out that the 
medial canthal ligament is more superficial than the lateral, and there- 
fore is more vulnerable. This is unfortunate because, at least in my 
experience, the repair of structures at the medial canthus is a little 
more difficult technically and the results are not quite so good cos- 
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metically as they are at the lateral canthus. I should like to ask Dr. 
Callahan whether he has ever seen displacement of the internal ligament 
upward. Like Dr. Hughes, I have not used wire sutures myself. 
[ think Dr. Callahan's method of repair is excellent. 

Dr. Aston CALLAHAN, Birmingham, Ala.: I have never observed an 
upward displacement of the medial canthus. In a few of my earlier 
cases, | attached the canthus with chromic surgical gut 00, but the 
suture was eroded by the bone and broke loose in a few days after the 
operation. We found that only wire would hold the structures prop- 
erly, and stainless steel wire is much easier to work with than tantalum 
wire. Dr. Hughes asked for suggestions for repair of the wide defect 
following external canthotomy after reconstruction of the socket. I have 
accomplished moderate improvement in several such cases with pedicle 
flaps lined with mucous membrane or skin, but | cannot offer an entirely 
satisfactory solution of this problem. 


Tumors of the Limbus. Dr. Kennetu C. Swan, Dr. THomas H. 
EmMens (by invitation) and Dr. Lronarp CurisTENSEN (by 
invitation), Portland, Ore. 


Tumors are common in the limbic region and present a diversity 
of important diagnostic and therapeutic problems. Experiences with 
various types of limbic tumors, including leukoplakia, squamous cell 
carcinoma, lymphangioma, simple lymph cysts, nevus, malignant 
melanoma, granuloma and lipodermoid, were summarized with particular 
reference to differential diagnosis and changing concepts of prognosis. 
Varied methods of treatment were presented and discussed. 


DISCUSSION 


Dr. Tuycrson, San Jose, Calif.: Leukoplakia, epithelial 
plaque, Bowen's disease, papilloma and Bitot’s spot are five of the 
lesions seen at the limbus which, to me at least, may be somewhat 
confusing clinically. I was interested to hear that Bitot’s spot, which 
is one of the early signs of vitamin A deficiency in the eye, localizes, 
like leukoplakia, at the temporal part of the limbus. This 
lesion, which is a hyperkeratotic lesion, is triangular and has concentric 
folds. In scrapings one sees keratinized epithelium invariably covered 
with Corynebacterium xerose. Unlike other epithelial lesions of the 
limbus, the Bitot spot responds very well to administration of vitamin A, 
The two main virus tumors of the eye, papilloma and molluscum con- 
tagiosum, may also occur at the limbus. It is important to stress that 
these tumors are usually secondary to tumors of the lid margin and that 
removal of the latter may be necessary to prevent recurrence ef the 
tumors at the limbus. 

I have never been impressed with the importance of foreign bodies 
in the production of granulomas at the limbus. In military service 
I saw multiple foreign bodies of the cornea and limbus, but | saw few 
granulomas 

The matter of microsurgery, or surgery under magnification, is an 
important one, and those of us who are accustomed to removing corneal 
foreign bodies under the slit lamp and the corneal microscope are aware 
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of the value of this procedure. I am sure that the extremely valuable 
method advocated by Dr. Swan and his associates will come into 
general use. 

Da. Joun S. McGavic, New York: There recently has been evi- 
dence that a virus is responsible for some of the precancerous lesions. 
It behooves every ophthalmologist to suspect epithelioma early in an 
eye with trachomatous pannus, an old ulcer, atypical pinguecula or 
chronic conjunctivitis. Gross elevation is not necessary for tumor 
formation ; that is, the tumor may be present and yet not be grossly 
elevated. Evidence of chronic conjunctivitis and the presence of 
episcleral vessels which approach close to the limbus are indications of 
tumor formation, 

I am glad to hear the authors emphasize the role of foreign bodies 
in granulomatous lesions. For some reason, my impression differs a 
little from Dr. Thygeson’s; it seems to me that these small granulomas 
were rather frequent, not only at the limbus but elsewhere. 

Dr. Swan and his associates favor covering the bulbar conjunctiva 
with Tenon’s capsule and its subconjunctival component instead of 
leaving the sclera bare when local sliding conjunctival flaps are not 
feasible. It is obvious from his splendid pictures that this method is 
workable; but it is not infrequent that this operation is secondary, and 
then Tenon's capsule and the subconjunctival tissue are so badly scarred 
and adherent to the globe that they must be excised. In such cases, 
I have learned that it is safe to leave the sclera bare, allowing Tenon’s 
capsule to retract and recessing the conjunctiva by suturing it to the 
sclera. This avoids contraction of the fornices, limitation of motility and 
vascularization of that portion of the cornea which has been subjected 
to lamellar keratectomy. 

De. Frepertck H. Vernorrr, Boston: I practically always excise 
the dermoids. If the excision is made deep enough in the cornea 
beneath the dermoid, the scar is not conspicuous; if a scar does result, 
it can be treated by tattooing and a good cosmetic result obtained. As 
to vascularization, almost any tumor of the bulbar conjunctiva, if it is 
elevated, will become vascularized as a result of traumatization by 
the lic. 

Dre. Kennetu C. Swan, Portland, Ore.: Our reference to vascu- 
larity does not apply to limbic tumors in general. Vascularity is of 
significance only in the differential diagnosis of precancerous leuko- 
plakia or leukokeratosis and squamous cell carcinoma. This type of 
vascularity is not due to chronic irritation. There were no signs of 
inflammatory reaction in any of the photographs of the 10 squamous 
cell carcinomas that I showed. All these tumors had the characteristic 
fleshy hue due to their acquisition of a vascular system, whereas the 


leukoplakic lesions which | presented appeared white because of their 
avascularity. 


Growth of Epithelium into the Anterior Chamber Following Cataract 
Extraction. Dr. GrorGiana Turosacp and Dr. Josern H. Haas 

(by invitation), Chicago. 
In a series of 8,462 cataract extractions done at the Illinois Eye and 
Ear Infirmary during an eleven year period (1934 through 1944), 
epithelization of the anterior chamber occurred in 14 cases. In 5 of 14 


x 
d 
‘ 
{ 
{ 
a 


SOCIETY TRANSACTIONS 177 


cases of epithelization, the epithelium could be traced through the wound 
by histologic examination, and the authors stated that the condition 
could have been found in the other cases if it had been possible to make 
serial sections of the entire eyes. In all cases there was histologic 
evidence of delayed healing of the wound. There is a striking clinical 
and pathologic resemblance between the lesions in the authors’ cases and 
those produced experimentally by the inclusion of a conjunctival or 
corneal flap through a poorly healed corneal wound. The authors feel 
that this condition could be prevented by a limbus-based conjunctival 
flap, which would cover the wound with an intact layer of conjunctiva. 
( This would also eliminate the possibility of instruments passing through 
an epithelial surface. ) 
DISCUSSION 

Dr. E. B. Spaeru, Philadelphia: It is disquieting to know that of 
75 eyes enucleated, over a period of twelve years, 14, or almost 20 per 
cent, required enucleation because of a complication which, theoretically, 
should not have occurred. The authors spoke of finding no instance of 
cyst or pearl cyst of the iris in their cases. It might be because these 
cysts not only are rare clinically but respond well to surgical treatment. 

The source of the diffuse epithelization of the anterior chamber 
apparently is not the bulbar conjunctiva alone; the corneal conjunctiva 
seems also to be at fault. In several of Dr. Theobald’s case reports, 
microscopic examination showed that the wound of entrance for cataract 
extraction was intracorneal. This suggests that corneal epithelium 
may invaginate into the anterior chamber. She spoke of the absence of 
epithelial ingrowths in cases of glaucoma with fistulization. In these 
fistulizing operations the flap formed is always considerably greater than 
the wound of entrance into the anterior chamber. It is quite impossible, 
therefore, for any portion of the wound to be unprotected. The presence 
or absence of a complete flap of bulbar epithelium does seem to be 
significant in the development of this complication. At the moment, the 
solution is unknown to us. It may be that time will prove the value 
of that change which is occurring in and with the old Graefe knife 
incision for cataract. This modification consists in the use of a small 
limbus-hinged flap, the employment of a keratome for opening the 
anterior chamber and the completion of the wound with a pair of 
scissors. This technic might be the means of preventing this disastrous 
complication. 

Dr. Benyamin Rones, Washington, D. C.: There is one matter 
which needs further clarification for me. The authors have stressed the 
delayed healing of the wound as an important etiologic factor in its 
epithelization. They confirm this with histologic evidence. How do 
they reconcile this fact with the time interval between operation and 
enucleation, the shortest in their series being two months and the longest 
five years, even though irritative symptoms started somewhat earlier? 
What is the epithelium doing during all this time? Certainly it is dif- 
ficult to reconcile these time intervals with the known rapidity of epithe- 
lial regeneration on the anterior surface of the cornea. If the question 
was one of reduced oxygen tension in the aqueous, which did not allow 
epithelial growth to proceed with the same speed as on the outer, 
oxygen-rich surface, it is again difficult to see why epithelization would 
occur after a greater delay. 
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I am entirely in agreement with the authors on the need of flaps 
that completely cover the wound. However, | feel that they should 
more emphatically advocate the tight closure of the wounds with well 
placed corneoscleral sutures, in view of their conviction that delayed 
closure of the wound is an important factor. 

De. Feeperrck Vernoerrr, Boston: Such epithelization seldom, 
if ever, occurs when the wound is entirely in the cornea. This holds 
true even when the wound remains open for a long period. E-pitheliza- 
tion is almost always due to the turning in of a conjunctival tag. There 
is often in the wound a small grayish area which can be seen clinically 
and which indicates where the epithelium has entered the eye. Glaucoma 
always occurs unless there is a fistula. Since I adopted my method of 
suturing the wound, which I have used since 1927, and in which I take 
great pains to avoid leaving any tag of conjunctiva, I have not had a 
single case of epithelization of the anterior chamber 

Dr. Josern S. Haas, Chicago: Dr. Rones raises the question of the 
time interval between extraction of the lens and the enucleation of the 
eye. While the exact reason for the apparent delay in proliferation 
cannot be stated, the opinion of many imvestigators is that once the 
hypotensive phase has passed the epithelium grows at a much reduced 
rate. This is probably best explained by the lack of nourishment pro- 
vided in hypotony by the plasmoid aqueous and the vascular hyperemia 

Dr. Verhoeft has stated that epithelization of the anterior chamber 
does not occur after an entirely corneal wound. In several of our cases 
the wounds were entirely corneal. Experimentally, Corrado, by inserting 
a celluloid plaque between the corneal wound and turning the corneal 
flap of epithelium into the anterior chamber, produced diffuse epitheliza- 
tion of the anterior chamber 


Technic of Goniotomy for Congenital Glaucoma, Dk. (irro Barkan, 
San Francisco 


This article was published in full in the January 1949 issue of the 

Archives, page 65 
DISCUSSION 

De. Frevertck C, Corpes, San Francisco: It has been my privilege 
to observe, almost from the beginning, the development of goniotomy 
for congenital glaucoma as performed by Dr. Barkan. From observa 
tion and personal experience [| have become convinced that it 1s the 
operation of choice in early cases of this distressing condition The 
importance of early operation cannot be stressed too much I have 
learned from experience that the corneal ch uding will clear entirely, 
provided that the process has not persisted long enough to produce 
permanent damage The longer the glaucoma persists, the greater the 
probability that Schlemm’s canal will be obliterated. The description of 
the technic leaves little to be added Consistently successful operation 
is associated with considerable experience and highly traimed assistants 
We have had difficulty in securing knives that prevent a slow leak of 
aqueous during the operation, and Dr. Robert N. Shaffer and Dr. Samuel 
©) Aiken, who are doing this work at the clinic, have left the needle and 
syringe in place during the operation so that if aqueous is lest the 


~ 
- 
178 
f 
; 
f 
q 
; 
; 


SOCIETY TRANSACTIONS 179 


operator may wait long enough for the assistant to imject a small 
amount of saline solution. It is felt that when the knife now advocated 
by Dr. Barkan can be obtained this precaution may not be necessary. 
It is to be remembered that repeated operation may be required before 
permanent reduction of tension can be obtained 


Dre. Tuomas D. Aten, Chicago: I am glad that Dr. Barkan gave 
us figures of 66 successful operations on 76 eyes. This is a goodly 
number, and the figure would certainly be open to question if it were 
not understood what he means by early diagnosis. As he has previously 
emphasized, and has reiterated in his paper, “early” means before 
prolonged distention of the eyeball has caused obliteration of Schlemm's 
canal. If the baby’s cornea is 11 mm. or more in diameter, distention 
of the eyeballs has already begun, for the infant's cornea is usually 
smaller than that. 

In cataract extraction, there is little difficult in passing a cataract knife 
across the chamber in a cataract operation and in entering the same 
zone on the opposite side of the eye. Why, then, should one need the 
contact lens for goniotomy once the examination of the chamber angle 
is completed? 1 use a Barkan knife with a Ziegler shaft. I had so 
much difficulty in keeping solutions under the contact glass while hold- 
ing the eye and inserting the knife that I gave up the method. I shall 
have to try it again. If the chamber s‘iould empty while the knife is 
being withdrawn, the cut surfaces must be separated immediately by 
injecting air through the oblique corneal wound, 

I should like to ask Dr. Barkan how he handles serious postopera- 
tive hemorrhage. 


Dre. Orro Barkan, San Francisco: Dr. Allen mentioned prolonged 
distention. Most of the eyes in this series had corneal diameters of 
12.5 to 13.5 mm., as measured with calipers in the horizontal meridian 
from one corneoscleral border to the other. In 6 eves the corneal 
diameter measured from 14 to 14.5 mm. In 5 of these eyes, in which 
the distention was considerable, the tension was normalized. In 3 of 
them, in which the cornea was clear or cleared as a result of operation, 
vision was good. Dr. Allen prefers to operate without the contact 
glass. I think that with the present technic he will enjoy using the glass, 
for it gives one a feeling of security. In regard to Dr. Allen’s question 
as to the management of serious postoperative hemorrhage, | am afraid 
the answer is the usual one—avoid it 


Choroideremia: A Hereditary and Clinical Study: Dr. CLement 
McCuttocn, (by invitation) and Dr. R. J. P. McCuttocna, 
Toronto, Canada 


Cases of choroideremia were studied and traced in two families 
whose members were scattered from coast to coast in Canada and the 
United States. One family comprised over 600 members, 79 of whom 
had choroideremia ; the other comprised 12 members, 8 of whom had 
choroideremia. The disease is transmitted as a sex-linked recessive 
trait. The male shows the malignant form of the disease. He is born 
with pigmentary changes in the fundus. Starting in childhood, or 
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young manhood, and progressing gradually, the disease goes through 
stages of night blindness and loss of visual field to complete blindness 
\ccompanying these symptoms, the fundus shows atrophy of the choroid 
and pigment epithelium, starting at the midperiphery and progressing 
to involve the far periphery and finally the macula. The female can be 
considered a carrier, because she transmits the malignant form of the 
disease to her sons but she herself has only the benign form. [rom 
earliest childhood there is a pigmentary change in her fundus. [his 
does not alter during life, and she never has any loss of vision. 


DISCUSSION 


De. |. Albany, N. Y.: Choroideremia is a bilateral 
loss of choroid, accompanied with night blindness and a contracted 
field of vision. It must be remarked that none of the female members 
whom the authors reported had any symptoms referable to their eves. 
It would seem to me, therefore, that this must preclude their inclusion. 
I ask the authors whether they have ever seen a female with such a 
fundus. [ can find no reference to any case in their paper. | also ask 
whether the form of the disease which they have described as the 
female type, with neither night blindness nor characteristic changes 
in the fundus, should not be designated as another disease rather than 
as the carrier state of choroideremia? These verified cases of the dis- 
ease in male members constitute by far the largest series ever assembled. 
It is astonishing that the authors were able to make a diagnosis of 
choroideremia in very young children, surely before some were old 
enough to be tested for night blindness. The patients whom | have 
studied have not shown any evidence of the disease until the second or 
third decade, even when several proved cases of choroideremia were 
present in the family. Some of you may recall Verhoeff’s fanciful 
article (Arcu. 27: 688 [April] 1942). The authors agree 
with me that Verhoeff was wrong and that his conclusions were evidently 
conceived in a nonlucid moment. Verhoeff wrote, “Not one of his 
| Bedell’s|] cases be accepted, even with approximate safety, 
as a case of true choroideremia.” 

De. b. Broce Fracick, Ann Arbor, Mich.: A case report of choroi- 
deremia was presented in 1931 by Dr. Walter R. Parker and myseli 
\ecn, 6: 213 Aug.] 1931). Our patient and his family 
have been followed by Dr. Harold Falls and the 
Lmiversity of Michigan They 


heredity clinic of the 
found that the female members in this 
family with choroideremma also presented an attenuated, but progressive, 
torm of chorioretinal atrophy Unhke Dr 
} 


ut 


McCulloch's patients with 
vwroderennia, our patient and his family have been followed over a 
period of sixteen vears. | do not believe that one can conclude that the 
changes in the female do not progress over the years simply on the basis 


of comparing the changes in the fundus of persons of \ 


various age groups 
Dr. McCulloch has classified choroideremia as a recessive sex-linked 


and with this classification | wish to take exception 
\ceording to the accepted hereditary terminology, a recessive hereditary 


characteristic ts one which is not manifested clinically by the carrier 
Onl 


ly recently have geneticists discovered that some hereditary diseases 


hereditary disease 


Rs, 
og 
| 
J 


SOCIETY TRANSACTIONS 18] 


manifest their characteristics differently in the two sexes. The fact 
that only those members showing either benign or malignant charac- 
teristics of choroideremia are capable of transmitting the disease places 
it in the dominant group. This form of hereditary transmission is 
spoken of by geneticists as a conditional, or provisional, dominance. 
In spite of Dr. McCulloch's clearcut differential diagnosis, I am not 
certain that isolated instances of this disease in young subjects can be 
distinguished from the other forms of primary pigmentary retinal 
degeneration. Certainly, no one now believes that choroideremia is a 
congenital absence of the choroid, as was originally thought. 

Dr. Frepertck H. Vernoerr, Boston: | am delighted with what 
Dr. Bedell has said, because now | do not have to show him any mercy. 
In the first place, | want to say that I think this paper is important 
and valuable. However, I do not think it has a thing to do with choroi- 
deremia. If the authors had entitled their paper, * Pseudochoroideremia,” 
| should have had nothing to say. Mauthner was the first to use the 
term “choroideremia,” and he used it to describe a condition he thought 
actually existed, congenital absence of choroid, analogous to colohoma of 
the choroid. As a matter of fact, his case, in my opinion, was not one 
of choroideremia, but this does not alter the fact that the term means 
congenital absence of the choroid, and therefore the authors and Dr. 
Bedell have no right to use it for the condition in their cases. 1 shall 
go further than that. They are wrong in their conception of the process 
in their cases; there is actually no degeneration of the choroid, but 
simply a special type of retinitis pigmentosa with deep-seated, widespread 
gliosis. Dr. Bedell has read my paper, and yet he has not seen the light. 
The authors’ paper establishes in my mind the fact that no one has 
ever yet reported a case of true choroideremia. 

Dr. Harotp F. Farts, Ann Arbor, Mich.: Since everyone's neck 
is on the block, | shall put mine on. [| am of the opinion that Dr. Bedell, 
Dr. Verhoeff and Dr. McCulloch are actually talking about the same 
disease. It is quite evident that, with several men of equal eminence 
stating that they do not think the other is talking about the same dis- 
ease, it is time that something be done about classifying the primary 
retinal degenerations. 

Dr. R. J. P. Torento, Canada; From our observa- 
tions, we do not think that choroideremia is a form of retinitis pigmen- 
tosa. Ophthalmology owes a great deal to Dr. Verhoeff. In this 
instance, however, his love of a good argument has led him to a position 
which is untenable. Clinically, the evidence is against him. The final 
decision must await further pathologic studies. 


Dacryocystorhinostomy. Micuart |. Hocan, San Francisco. 


Dacryocystorhinostomy may be used to relieve secondary dacryo- 
cystitis, obstruction of the nasolacrimal duct and mucocele of the sac. 
Certain principles must be followed before surgical intervention is 
attempted 1. The dacryocystitis must not be acute. 2. The lower 
canaliculus must be patent. 3, Operation should not be performed in the 
presence of syphilis, tuberculosis or tumor of the sac. 4. Septal devia- 
tion, sinusitis and chronic nasal disease should be corrected prior to 
operation 
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Che Toti-Mosher procedure was used with little modification. Post- 
operative care should include daily irrigation of the lower punctum for 
the first week, biweekly irrigation for a month and monthly irrigations 
thereafter. Studies over a twenty year period indicate that a good 
result is to he expected in 85 to 90 per cent of cases of dacryostenosis 
in which dacryocystorhinostomy is performed, provided the afore- 
mentioned precautions are observed 


DISCUSSION 


De. Haroto Grerorp, Omaha: I have just reported on 105 cases 
of dacryocystorhinestomy in which the lower end of the sac was implanted 
into the nose, and | am glad to compare my experiences with Dr. Hogan's. 
1 had the oppertunity of studying the work of Dr. Ben Welt, of New 
York, who has a series of 150 operations performed by the Dupuy- 
Dutenips technic, in which the walls of the sac are sutured to the nasal 
mucosa. Certamly, those three series, totaling 304 operations, employing 
three different technics, indicate that removal of the sac 1s not the opera- 
tion of choiee for chromic dacryocystitis The fact that three different 
approaches to this problem were used indicates that the perfect operation 
has vet to be discovered, but it also shows that any technic will give a high 
percentage of good results (80 to 90 per cent). It seems that in the pres- 
ence of a large mucocele it is not good surgical judgment to dissect almost 
the entire sac and then throw it away. as is done in the Toti-Mosher 
operation 

Dre. Avron V. Hatten, Atlanta, Ga.: The technic popularized by 
Dupuy and Dutemps ts apparently more foolproof, has fewer limitations, 
is easier to perform, almost never requires intranasal surgical procedures, 
carries almost no tendency for granulation tissue to close the nasal 
opening and requires a minimum of postoperative care. This technic 
has given an extremely high percentage of successful results im several 
large series. In my series of 55 cases, relief from tearing has apparently 
heen obtamed in all but 1 \n attempt should always be made to pass 
a probe down the lacrimal passage prior to contemplated dacryocysto 
rhinostomy. The level of the constriction can be thus estimated, and occa- 
sionally a partial construction can be dilated sufficiently to reestablish 
dramage of tears mto the nose 

De. Rowewr Irvine, San Francisco: This operation would be perfect 
if it were performed on a piece of silk or leather or metal. Unfortunately, 
the nologic element enters m, and nature, no matter how one places the 
flaps, tends to reform the tissue as it was before. [| know of no other 
place in the body where surgeons defy the laws of wound healing as 
they do here 1 have tried obturators and threads and I have opened 
ducts that have grown over, and I have found that nature has put the 
tissue back where it originally belonged. I have sectioned the fibrous 
tissue which comes into the bony opening and found that it contains 
cartilage Regardless of all this, I beheve this operation is the best 
method of treatment of mfection of the tear sac, and it may be that we 
shall have an answer to the prevention of this bony overgrowth from 
the fenestration surgeons, who have polished the well of their bony 
fenestration with a burr and have recently rubbed lead into the area. _ 
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Dr. Racen ©. Rycnener, Memphis: First, | want to refute Dr. 
Gifford’s argument that the Dupuy-Dutemps operation must be reserved 
for patients who have a large mucocele. This operation can be used 
for any condition in which any remnant of the sac remains. Second, 
one should be tactful in preservation of the inner punctum. If this area 
is traumatized during operation, the result will be a failure. Finally, 
this operation can be performed in any case in which one canaliculus, the 
upper or the lower, is intact. 

Dr. C. C. Jones, Cincinnati: In any operation on the tear sac or 
on the ethmoid sinus, the lids should be sewn together. 1 think one 
reason that you are having trouble with the recurrence of obstruction and 
closing of the lacrimal passage is that you tamper with the middle tur- 
binate body. I do not take out the upper part of the middle turbinate 
body. I fracture it and turn it over. It is not necessary to irrigate every 
week or every two weeks or every month. Irrigation should be done 
perhaps once or twice. The more trauma, the more chance that 
cicatricial tissue will form around the nasal opening. 

Dk. Ray K. Dairy, Houston, Texas: I do not believe that a dis- 
cussion of dacryocystorhinostomy would be complete without mention 
ing the intranasal approach, which, unfortunately, is an operation not 
mastered by ophthalmologists. Its chief advantage lies in the fact that 
it can be done in the presence of an acute phlegrnon of the sac. The 
absence of a scar on the face, however insignificant, adds an esthetic 
advantage to the intranasal approach. 

Dr. A. C. Hitpine, Duluth, Minn.: Several years ago | carried out 
experiments on the study of stenotic scars, especially in sinus surgery. 
\n opening was made between the two frontal sinuses of the dog which 
was very similar to that made in this operation on the tear sac. It was 
found that if the epithelium was trimmed in such a way as to cover the 
rim of the window and leave no denuded areas, the window would 
remain open approximately as made. However, if the epithelium was 
removed on both sides, leaving a window with denuded rim, as is done 
in the Toti-Mosher operation, the stenotic scar would form and close 
the window. If, in making an anastomosis of the tear sac with nasal 
mucosa, the sac is found to be so small that the epithelium cannot be 
brought to the nasal mucosa, the bony opening can then be made large 
enough for the nasal mucosa to be brought to the remnant of the tear 
sac. I use no postoperative treatment other than removal of sutures. 

Dr. Micuart J. HoGanx, San Francisco: Dr. Hallum stated that 
probing is of aid in some cases. I have not probed in any case for some 
time, for I feel that the punctum and the canaliculus become over- 
stretched. Even if one obtains a proper functional result from the 
dacryocystorhinostomy, the patient still has tearing. | think that 
Dr. Rychener is correct in stating that the Toti-Mosher and the Dupuy- 
Dutemps operations are probably equally effective procedures. Dr. 
Daily mentioned careful inspection of the nose. This is especially neces- 
sary if there is any difficulty in irrigating during the postoperative period. 
Dr. Hilding’s comment on the closure of the scar in this region is well 
taken; I feel that it would be desirable to have an epithelium-lined tract, 
but sufficient work has not yet been done to show that a tract is obtained 
in the Dupuy-Dutemps procedure. 
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Experimental Treatment of Retinitis Pigmentosa. Dx. Dan M. 


Gorpon, New York 


Over 100 patients with retinitis pigmentosa were treated with injec- 
tions of cod liver oil, shark liver oil, preparations of vitamin A and 
vitamin A and D and subconjunctival implantations of placenta, according 
to the methods recently described in the Russian literature. Studies, 
including determinations of visual acuity, visual fields and dark adapta- 
tion, failed to substantiate the results claimed by Filatov 


DISCUSSION 


De. ©. Woops, Baltimore: American ophthalmologists owe 
a real debt to Dr. Gordon for undertaking what is certainly a laborious, 
and in all probability a thankless task. To my mind, pigmentary 
degeneration of the retina, while a progressive disease, appears to 
progress with some fluctuations, and at times with long periods of 
apparent remission. Furthermore, there is an immense subjective 
element im patients with the disease, a deep realization that the disease 
is at present hopeless, a willingness to clutch at any straw in the hope 
of improving their condition or of arresting the disease. I have had no 
experience with the therapy proposed and used by Professor Filatov. 
Our only experience at the Wilmer Institute has been limited to studies 
of the light minimum before and after treatment. I believe it is impos- 
sible to attribute any significance to these studies of dark adaptation 
Che original procedure, as described by Professor Filatov, was two- 
fold: (1) the injection of a processed cod liver oil and (2) tissue 
therapy, or biogenic stimulation. Certainly, the use of cod liver is not 
new ; it is only a variation of the repeatedly tried vitamin therapy. Tissue 
therapy, or biogenic stimulation, is somewhat new. It is quite true 
that for the last two decades a group of investigators have used various 
tissue extracts for the stimulation of indolent wounds. The general 
hypothesis underlying such treatment is that. in addition to such obvious 
factors as the nutritional state and local infection which influence wound 
healing, there are both growth-imbhibiting and growth-stimulating tssue 


factors, and normal tissue stalnlity is a balance between these. The use of 
tissue extracts is thought to supply additional amounts of the growth 
stimulating factor Che exact nature of this factor is unknown. Some 


investigators have believed it to be nucleoprotein. Hoffman, Dingwall 
ind Andrus tound this growth-stimulating factor in sheep heart extract 
and prepared a stable form of the extract for clinical use. Their studies 
indicated that the responsible factor might be an enzyme which stimu 
lates nucleoprotem formation. Whether or not this ts the factor which 
Dr. ilatey believes to be responsible for hus reported therapeutic results 
I do not know. Likewise, I do not know whether this factor is contained 
im cadaver skin, preserved corneal tissue, extracts from testis, nerve and 
other tissues and, finally, material of vegetative origin, notably aloe leaves 
It would seem to me that an immense amount of fundamental knowledge 
must be acquired betore a reasonable basis for this form of treatment is 
established 

De L. Rocn, New York: It is my impression that estrogen 
therapy may be worthy of trial in certain circumstances 

Lye. Dan M. Gorpon, New York: The cancer investigators at one 
time spoke of the one vear cure \ little later, they spoke of the three 
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year cure and then the five year cure, and so on. Perhaps a similar 
criterion should be used in the treatment of hopeless diseases of the 
eye, an attempt being made, of course, to rule out the psychogenic factors. 
I am convineed that so-called retinitis pigmentosa is a collection of 
diseases with similar symptoms 


Ocular Hypotony. Dr. Parker Hearn, Boston 


Relatively little attention has been paid to the pathology of low 
intraocular pressure. The subject of hypotony was discussed under the 
following headings: (1) etiologic factors, which include myopia, uveitis 
and inflammatory precesses, detached retina, such general disease states 
as diabetes and the anemias, endocrine disease, nervous factors, malfor- 
mations and therapeutic agents (pharmaceutical and surgical); (2) 
pathology and (3) treatment. 


DISCUSSION 


Dr. Joun H. DunNinGTON, New York: The prognostic importance 
of hypotony is not sufficiently appreciated. My study of 55 cases of 
intraocular malignant melanoma (ArcHu. Oruru, 20: 359 [Sept.] 1938) 
revealed that in 63 per cent of cases the intraocular tension was from 
2 to 10 mm. lower in the affected eye than it was in the normal, fellow 
one. While a similar reduction is the rule in cases of serous retinal detach- 
ment, In a certain percentage the hypotony is profound. Although this 
usually occurs in cases cf extensive detachment arsociated with disorgan- 
ization of the vitreous, it may be present in cases ih which the prognosis is 
otherwise favorable. Operations on 17 eyes with retinal detachments 
with an intraocular tension of less than 10 mm. of mercury (Schigtz) 
resulted in 15 failures. The routine testing of the intraocular tension 
in all cases of retinal detachment is therefore of prognostic value. Simi- 
larly, watchful attention to the intraocular tension in all cases of uveal 
inflammations may serve us well, because a progressive lowering of the 
intraocular pressure usually means a degenerating globe. 

Dr. Brirrain F. Payne, New York: Ocular hypotony is a frequent 
characteristic of sympathetic ophthalmitis. When a specimen is studied 
with low magnification, there is no difficulty in seeing why the eye is 
soit. The entire uvea may be replaced by specific granulation tissue. 
The same conditions apply in the study of tuberculous eyes, especially 
when the iris and ciliary body are involved. In cases of abscess of the 
vitreous, whether endogenous or due to injury, there are inflammatory 
changes in the uvea followed by the formation of cyclitic membranes 
These membranes cover the flat part of the ciliary body, contract and 
cause detachment of the retina. Hypotony results, followed by atrophy. 

Dr. K. W. Ascner, Cincinnati: While studying the eyes of patients 
with severe, moderate and subclinical vitamin deficiencies in Birmingham, 
Ala., in 1940 and 1941, I often found tonometric readings suggesting 
intraocular pressures as low as 10.8 mm. of mercury or less. When 
retesting the intraocular pressure with a higher tonometer weight, as 
suggested for estimation of corneal rigidity, | became convinced that 
some of these eves did not have unusually low pressures but had 
unusually soft corneas. The relation of nutrition to cormeal rigidity 
deserves further attention. 
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CANADIAN OPHTHALMOLOGICAL SOCIETY 
Scientitic Session, June 20, 1947 


History of Ophthalmology in Canada. [)r |. A. MacMiian, 


Montreal 


This paper was presented at the centennial meeting of the Section 
of Ophthalmology, New York Academy of Medicine, March 17, 1947 
as part of a symposium on the history of ophthalmology in America 
It was published in full in the American Journal of Ophthalmology 
(31: 199 [Feb.] 1948) 

The background of the medical history of Canada under French rule 
was briefly sketched. In 1829 the Medical Faculty of McGill University 
was formed, the first university medical faculty in Canada. It was not 
until many years later that ophthalmology was practiced as a specialty 
in Canada. Dr. Henry Howard, M.D., M.R.C.S., immigrating from 
Ireland in 1841, devoted his whole time to surgery of the eve and ear in 
Montreal, and he published a textbook, “The Anatomy, Physiology, 
and Pathology of the Eye,” in 1850. Perhaps the first well trained 
oculist of his time to go to Upper Canada was Dr. Samuel John Stratford, 
M.R.C.S., London, In 1828 he published “A Manual of the Anatomy, 
Physiology and Diseases of the Eye and Its Appendages.”” Abner M 
Rosebrugh was the “father of ophthalmology” in Toronto. After post- 
graduate work in New York and London in the specialty, he started 
practice in Toronto, in 1863. He was joined by Dr. Richard Andrew 
Reeve, who im 1887 was appointed professor of ophthalmology and 
otology at the University of Toronto, serving until 1915 

Che first well trained ophthalmologist among our French-speaking 
confreres was Dr. Louis Edward Desjardins. He worked in London 
under Bowman and Critchett and in Paris under de Wecker, Galezowski, 
de Sichel and Meyer, and returned to Montreal in 1873. He founded 
the Nazareth Ophthalmic Institute, where he practiced ophthalmology 
for over thirty vears 

Dr. Frank Buller was the first modern ophthalmologist to establish 
himself in Canada. He trained in Europe for seven years under von 
Graete, Virchow and von Helmholtz, and in London at the Royal London 
Ophthalmic (Moorfields) Hospital under Bowman, Critchett and 
Hutchinson. He returned to Montreal in 1876 and established an 
ophthalmic chme at the Montreal General Hospital. In 1883 he was 
appomted to the first chair of ophthalmology at McGill University, 
which post he held until his death in 1905. In spite of his busy practice, 
he found time to make seventy-six contrmbutions to the literature 

It is quite apparent that the history of ophthalmology is no more than 
the history of the lives and accomplishments of the men who practiced 
it and of the mmstitutions m which their work was done or to which 
men were attached 


these 


Technic of Muscle Surgery. Dx. \. Lioyp Morcan, Toronto 


The technic used at the Hospital tor Sick Cluldren, Toronto, was 
presented timphasts was placed on preoperative diagnosis of the 
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muscular condition. A moving picture illustrated the methods of pre- 
operative diagnosis and anesthes’s, technic of operation and post- 
operative procedure. 

DISCUSSION 

Dr. E. F. Foy, Edmonton, Alberta: Do you do tenotomies or 
recessions ? 

Dr. A. Ltoyp MorGan, Toronto: I do not perform a tenotomy on 
any muscle, as the results are not reliable 

Dr. H. Picnerre, Quebec: Dr. Morgan's preoperative procedures 
are very important. | often operate on both eyes, and on from two to four 
muscles at one time. I use local anesthesia, even in children from 5 to 15 
years of age, by injecting procaine into the muscle and cocainizing the 
conjunctival sac. I often use no dressings, and I do not hospitalize 
the patient 

In determining the procedure to adopt, one must weigh all asym- 
metric deformities of the skull. These often underlie both vertical 
and horizontal muscle imbalances. 

Dr. A. Litovp Morcan, Toronto: The dressing is important, for 
psychologic reasons. The parents want it. They think the eye is going 
to drop out. Then, too, it keeps the child’s fingers out of the eye. 

| prefer a general anesthesia for children, as 90 per cent of the 
patients are under 5 vears of age. | can substantiate the occurrence 
of muscle imbalances and head tilting asymmetry of the head. 

De. J. A. MacMiiian, Montreal: I feel that some of the vertical 
deviations that are looked on as overaction of the inferior oblique 
muscle are sometimes due to an adhesion between the origin of the 
inferior oblique and the external rectus muscle. 

Dr. A. Lroyp Morcan, Toronto: I have not often found such 
bands of adhesions 

De. W. W. Wricur, Toronto: | congratulate Dr. Morgan on his 
film, and | believe he is the first oculist in Canada to confine his prac- 
tice to children. 

Have you any statistics on the percentage of vertical deviations com 
bined with esotropia? I feel that perhaps 25 per cent of esotropias are 
associated with vertical imbalances, particularly in persons with small 
errors of refraction. Dr. Morgan’s modification of the old Reese 
method of resection is a distinct improvement 
De. A. Lioyp Morcan, Toronto: | am amazed at the number of 
vertical deviations that I find in my cases of esotropia 

De. J. Brautt, Montreal: Dr. Morgan, at what age do you give 
orthoptic training? What can you do for children from 2 to 3. years 
ot age 

Dr. \. Litoyp Morcan, Toronto: Refraction and occlusion are car- 
ried out at the age of 2 to 24) years. Other training is not practical 
until the age of 4 years. 

Dr. M. R. Levey, Edmonton, Alberta: Why is it necessary to cover 
two eyes for six days? Or do you cover one eye when only one eye is 
operated on? What is the earliest age you suggest for operation ? 
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Da. A. Ltoyvp Morcan, Toronto: The parents prefer having a dress- 
ing om the eyes after the operation while the child is in the hospital. The 
lowest age limit in this series was 18 months. There is no binocular vision 
before the age of 6 months to | year, and the operative field is very 
small before 2 to 24% years. 


Amblyopia ex Anopsia. |x. K. M. Ramsay, Winnipeg, Manitoba. 


Amblyopia ex anopsia was analyzed as it was observed in 1,800 con- 
secutive ophthalmologic examinations of members of, and applicants to, 
one of the armed services. Ninety cases of amblyopia were found— 
an incidence of 5 per cent. These cases were analyzed with respect to 
the ocular muscle balance, the degree of ametropia and grade of ambly- 
opia. It was demonstrated that the ocular muscle balance and the degree 
of ametropia did not have a clear etiologic relation to the occurrence and 
degree of amblyopia ex anopsia. The psychic factor in the production 
of amblyopia ex anopsia was considered important. The advisability 
of preschool ophthalmologic examination and preventive measures was 
indicated 

DISCUSSION 


De. RK. J. P. MeCuttocn, Toronto: | wish to criticize your finding 
that 6O per cent of the patients had vision of 20/40 or better. It is dif- 
ficult to believe that eyes with this amount of vision had not been used 
previously, and I think that such a small visual loss should not be con- 
sidered amblyopia «x anopsia. | agree that toxic lesions of the retina 
cannot be excluded 

De. R. M. Ramsay, Winnipeg, Manitoba: It is difficult to define 
just where amblyopia ex anopsia begins. All these patients had careful 
examination, and good records were kept. li the vision is not 20/20, 
the fundus is normal and no other cause is found, the condition is classi- 
fied as amblyopia ex anopsia 

De. F. D. McKenty, Winnipeg, Manitoba: Does not this subject 
belong to the field of genetics? The majority of the patients show 
dyscrasias affecting one side of the body. Female patients show less 
in the way of evolutionary defects, as this sex is less specialized than 
the male 

Dre. KR. M. Ramsay, Winnipeg, Manitoba: I did not investigate the 
problem from this angle. I feel that treatment in early life is the 
important thing. 

Dr. A. E. MacDonacp, Toronto: Did the author examine for the 
dominant eye with the “curiopter”’ ? 

Dre. R. M. Ramsay, Winnipeg, Manitoba: Tests of the dominant 
eye were not made, as | felt that the nonamblyopic eye was the dominant 
one, although | realize that this may not always be so. 


Dr. A. Litoyp MorGan, Toronto: I have stopped worrying about 
amblyopia. These amblyopic children can do everything with one eye, and 
they have depth perception. I have increased the vision with occlusion, 
but on checking later I find that the vision has deteriorated. 

De. W. G. Fraser, Ottawa, Ontario: A man aged 30 who had lost 
his good eve had improvement in vision in the amblyopic eye from 
6/36 to 6/12 after the loss 
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Dr. A. L. Crewson, Cornwall, Ontario: I had a case similar to 
Dr. Fraser’s but the visual acuity did not improve in the remaining 
eye, although perception improved. I find, like Dr. Morgan, that the 
improvement obtained with occlusion is lost later. 

De. R. M. Ramsay, Winnipeg, Manitoba: | feel that occlusion 
should not be abandoned. Transportation employees and many trades 
require good visual acuity in each eye. This treatment should be 
continued. 


Intraorbital Cystic Tumor: Spontaneous Rupture of the Globe in 
Glaucoma; Report of Cases. Dx. R. F. Niciorts, Edmonton, 
Alberta : 


Case 1,—J/ntraorbital Cystic Tumor. 


\ female infant was born with a large soft cystic swelling protruding from 
the right eye socket. This mass extended between the eyelids to the cheek and 
out to the temporal region. It was reddish and was filled with clear fluid. There 
was a flattened eyeball beneath the outer part of the upper lid, which was seen 
only at operation. Physical examination revealed no other malformations 

The cyst was removed intact. It extended into the apex of the orbit within 
the muscle cone to the nasal and lower side, necessitating cutting of the medial 
and superior rectus muscles from the globe. These were resutured. The eyehall 
regained its normal size after operation and was fairly straight 

The pathologic report was multilocular dermoid cyst of the orbit 

Review of the literature shows that this type of case is not infrequently 
reported. One author reviewed 128 cases collected from the literature, but in 
few of these was the cyst present in the early days of infancy. The tumor in 
this case was undoubtedly of congenital origin 

The child was reexamined at the age of 5 years, in May 1947. The right 
eye was normal in size but turned slightly up and in. The child was uncoopera- 
tive, and it was impossible to record the vision; but the mother stated the child 


has no difficulty in identifying objects at some distance 
The paper was illustrated with photographs. 


a Case 2.—Spontancous Rupture of the Globe in Glaucoma 


A woman aged 64 had had absolute glaucoma of the left eye in 1942. The 
blood pressure was 150 systolic and 80 diastolic; the Wassermann reaction was 
negative. Hypermetropia on the right was corrected to normal vision. The tension 
was normal. As the pain was relieved by miotics and compresses, enucleation was 
postponed. She continued her daily work and was fairly comfortable until 
May 1946, when a sudden, sharp pain in the left eye, followed by a gush of 


4 blood, occurred. 

a The dressing was blood soaked, and on removing this there was observed a 
q free, pulsating hemorrhage from the globe, coming from a stellate rupture in the 
a center of the cornea. The patient denied having incurred any injury. The blood 
; pressure was 170 systolic and 100 diastolic. The right eye was normal. The left 
4 eye was enucleated. The pathologic report was lacerated wound of the cornea and 
a hemorrhage filling both chambers; complete detachment of the retina; absence 
=: of the lens, which was probably extruded. 


The case was reported because of the rarity of the occurrence of a spontaneous 
rupture of the globe 
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DISCUSSION 


De. A. Luovp Morcan, Toronto: I see 2 or 3 cases of dermoid cysts 
a year at the Hospital for Sick Children, Toronto, but none so large 
as the one reported here. One must be careful not to rupture the 
capsule during excision of such a growth. 

Da. H. Prenerre, Quebec: In a similar case of an orbital cyst 
which I removed, I found a great concentration of fat within the cyst. 

De. R. J. P. MeCuttocn, Toronto: In the spontaneous rupture in 
the case of glaucoma, was there a previous corneal abrasion or scar? 


De. R. F. Nicnoits, Edmonton, Ontario: There was no previous 
corneal detect 


Myotonic Pupils: Report of a Case. [)e. Hi. Macrar, Halifax, Nova 


Scotia 


Myotonic pupil, tonic pupil, pseudo Argyll Robertson pupils and 
reflex iridoplegia are terms used to denote a symptomless loss of the 
pupillary light reflex with retained convergence reaction not associated 
with syphilis of the central nervous system. Difference of opinion still 
exists as to the site of the lesion responsible for this anomalous pupillary 
reflex. .\ case of myotonic pupils with symptoms following a blast 
injury to the eyes was reported. The possibility of a peripheral lesion 
was discussed 
DISCUSSION 

De A. Stuarr Ramsey, Montreal: In Argyll Robertson's cases 
the lesion was described especially in connection with spinal miosis, not 
with syphilis 

De. HH. Premerre, Quebec: Was the blood calcium determined ? 
Myotonia of the iris muscle can be associated with a disturbance in 
calcium metabolism, such as hyperthyroidism, and may include other 
muscles, such as the finger muscles, or cause changes in the lens. The 
calcium and phosphorus levels should be investigated 

De. \. FE. MacDonarp, Toronto: Is there a defect in the acetyl 
choline mechanism ? 

De |. \. MacMitsan, Montreal: Have you tested the patient's 
pupils in the dark? Do they dilate there? Have you excluded myasthenia 
gravis 

Dye. H. Macrag, Halifax, Nova Scotia: The term Argyll Robertson 
pupil is used too frequently The blood calcium levels were not deter- 
mined, under the circumstances of foreign service existing at the time 
of this study. The pupils dilated slowly in the dark. Complete phy 
sical and neurologic examinations revealed no other objective sign 


Birth Marks Associated with Ocular Syndromes. [)x. A. FE. Mac- 
Don atp, Toronto 


Lantern slides and photomicrographs were shown to illustrate glau- 
coma with nevus flammeus (Sturge-Weber disease), glaucoma with 


neurohbromatosis ( Recklinghausen’s disease) and combined hemangi 
oma of the retina and cerebellum (Lindau disease ) The eve and brain 
were mvolved in each imstance, as verified by operation 
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DISCUSSION 

Dr. C. MeCuritocn, Teronto: Does Coats’s disease (exudative 
retinitis) belong to this category? 

Dr. A. E. MacDonaxp, Toronto: No , that is classified rather as an 
inflammatory condition 

Dr. J. A. MacMutian, Montreal: Is drusen analogous to tuberous 
sclerosis ? 

Dr. A. E. MacDonarp, Toronto; I prefer the term hyaline degener- 
ation to drusen. Tuberous sclerosis is not so clearcut in appearance 

Dr. M. R. Levey, Edmonton, Alberta: In the cases in which opera- 
tion was performed, were other intracranial lesions found ? 

Dr. A. E. MacDonacp, Toronte: In 1 case in 5 of von Hippel- 
Lindau disease (angiomatosis retinae), lesions are present in other 
organs, such as the kidney and spinal cord. 

Dre. A. Lioyp Morcan, Toronto: Are hemangiomas in children, 
which invade the orbit of the eyelids, suitable for treatment with radon 
seeds? What is your opinion of the use of radium about the eyes? 

Dr. A. E. MacDonatp, Toronto: Hemangiomas are often associated 
with buphthalmos. I think that 12 millicuries of radium is a safer dose 
than 14 millicuries for treatment in this area. 

Dr. W. W. Wricut, Toronto: A brother of the 2 sisters reported on 
by Dr. MacDonald was referred first because of papilledema, but later 
returned with the definite appearance of an angioma at the site of the 
papilla. 


Effects of Fats and Cholesterol on the Eye and Cellular Metabolism. 
Dr. H. Picnerre, Quebec. 


\Ithough medicine in recent years has made considerable progress, 
the pathogenesis of ocular conditions and the mechanism of physico- 
chemical disturbances involving the blood, the interstitial fluids and the 
cells of the eye itself are still a mystery. The physiopathology of the 
eye was considered in relation to the disturbances of the general metabo- 
lism found in animals given a diet of fats and cholesterol. Young adult 
rabbits were used in these investigations. Important changes were pro- 
duced, and daily observations were recorded on the cholesterol concen- 
tration of the serum and of the aqueous humor, on the general metabo- 
lism and on the eye itself. ‘ 

In most instances these lipids led to various changes, such as 
hyperemia, edema and infectious secretions of the conjunctiva; infiltra- 
tion, vascularization, ulceration and opacification of the cornea; cloudy 
precipitations or flocculations in the aqueous and in the vitreous body ; 
opacities and sclerosis of the lens, and metastatic infections. 

The effects of an unbalanced diet and of the prolonged and abusive 
use of fats as etiologic contributing factors in a great number of the 
pathologic conditions of the eye were briefly considered. Clinical appli- 
cations of these ideas to prophylactic and therapeutic measures were 
outlined. 

The paper was illustrated with lantern slides. 
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DISCUSSION 

De. F. D. McK envy, Winnipeg, Manitoba: Were histologic studies 
made of these rabbit eyes, particularly the uveal tissue? I have found 
cases of redness and burning of the conjunctiva associated with a foul 
odor of the breath. These changes were not due to a refractive error or 
to the usual foci of infection ; their cause, rather, was inability to handle 
fats. Such a condition can go on to extensive degeneration of the uvea 
and changes in the lens. In a medical survey, putrefactive changes in 
the intestine were observed 

De. H. Picnerre, Quebec: The organs of these animals were not 
sectioned. We studied the external changes only. This investigation 
is in the initial stage, and this report is to be regarded as preliminary. 


Optical Principles Involved in Correction of Refractive Errors. 
De. C. Toronto. 


The strength of a lens is considered as the distance over which it 
takes that lens to bring parallel rays of light to a focus. In the practice 
of ophthalmology, this focal distance is measured fron the posterior 
surface of the lens to the focal point. The numeral 1 divided by 
this distance, expressed in meters, is the power of the lens, expressed 
in diopters. The power of both trial case and spectacle lenses is, there- 
fore, conceived as measured from the posterior surface. If one wishes 
to reproduce in a spectacle lens the exact strength of a trial case lens, used 
during a refraction, one must take account of positioning. The usual 
method is to place the major trial lens in the posterior cell of the 
frame and measure the distance of the posterior surface of the lens to 
the cornea. This is called the vertex distance and is recorded on the 
preseription. If, in the fitting of the spectacles, a different vertex dis- 
tance is used, the optician will recalculate the strength of the lens, 

In the first drawing focal distance was charted against dioptric 
power, \ + 12D. lens has a focal distance of 8.3 cm. If such a lens 
in the trial case was 15 mm. in front of the cornea, the focal point 
would be 6.8 em. behind the cornea. Then, tf the spectacle lens was 
placed 10 mm, in front of the cornea, a 4+ 12.75 D. lens was needed to 
produce the same correction as was obtained with the + 12 D. lens. 

A 1D. prism, by definition, causes the shift of a ray of light 1 cm. 
over a distance of 1 meter. A ray of light passing through a 1 D. lens 
1 em. from its pole is brqught the 1 cm. to the optic axis in a distance 
otf lmm. Therefore, a 1D. lens when 1 cm. from its pole has a 1 D. 
prism power, Similarly, when 2 cm. from its pole a 1 D. lens has a 
2 D. prism power. The prism power of a lens can be calculated by 
multiplying the distance, in centimeters, across the face of the lens by the 
dioptric power of that lens. [lus lenses cause convergence of rays; 
minus lenses, divergence 

The optics of prism strength can be used to calculate the size of 
held seen through strong spectacles 

Phe second drawing represented a 40 mm.,-——10 D. lens placed 20 mm 
in front of the nodal point of an eye, or about 12 mm. in front of the 
cornea. Rays passing through the margin of the lens, 20 mm. from its 
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center, are bent 20 D., or about 10 degrees. This lens takes a 55 degree 
field in space and projects it through the nodal point as a field of 
45 degrees. 

The third drawing was like the second, with a + 10 D, lens in place. 
This lens takes a 35 degree field in space and projects it through the 
nodal point as a field of 45 degrees. The field of an aphakic patient 
after correction is limited to 35 degrees. 

These diagrams also illustrate the induced size effect of spectacle 
lenses. The + 10 D. lens takes a 35 degree field and projects it on the 
retina as a 45 degree field, or produces a magnification of 30 per cent. 
Similarly, the 10 D. lens takes a 55 degree field and projects it on 
the retina as a 45 degree field, or a minification of 20 per cent. Plus 
spectacle lenses, therefore, have a magnifying effect and minus lenses 
a minifying effect. 

A simple spherical lens brings parallel rays of light to a focal point. 
A sphere-cylinder combination cannot do this but brings parallel rays of 
light to two line foci. 

Let us consider the spherical power of a + 2.00 sph. > + 2.00 cyl., 
axis & 90 lens. The average spherical strength of this lens is + 3.00 D. 
To calculate this spherical equivalent, I have taken the sphere plus one- 
half the cylinder. Note that in this concept one does not think of the 
spherical power as either + 2.00 or + 4.00 D. In prescribing glasses, 
it is occasionally desired to reduce the strength of the cylinder. If this 
alone is done, the average spherical strength will be changed. Therefore, 
to maintain the average spherical strength, the sphere is increased by 
half the amount by which the cylinder has been reduced. In the afore- 
mentioned combination, if the cylinder is reduced to + 1.00 D., the 
correction becomes +- 2.50 sph. > -+- 1.00 cyl., axis 90. 

Certain optical errors are induced by strong spectacles. These errors 
are mainly due to the fact that the lenses are placed in front of the eyes, 
away from the other refracting surfaces. They are reduced if the lenses 
lie at the cornea, and would be largely overcome if the correcting surfaces 
were generated at the nodal point of the eye. Whenever the physician 
prescribes glasses, he must accept the fact that these defects are induced 
and he should mentally review whether they will be of such a magnitude 
as to cause the patient distress. 

Strong plus lenses over both eyes increase the size of the image, 
reduce the field of vision and induce prism base out on convergence 
and base in on divergence. Similarly, strong minus lenses over both 
eyes decrease the size of the image, increase the size of the field and 
induce prism base in on convergence and base out on divergence. Aniso- 
metropic corrections produce a size difference and upset in space per- 
ception and a field difference between the two eyes. Vertical ductions 
produce a vertical muscle imbalance; horizontal ductions and vergences 
produce a horizontal muscle imbalance. 


DISCUSSION 
Dr. A. Lioyp Morcax, Toronto: Dr. McCulloch's talk gives a 
sample of how he conducts his course in optics for our postgraduate 
students. The opticians perhaps know more of these points than many 
of the physicians. Their importance is self evident. 
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De. R. F. Nicnor.s, Edmonton, Alberta: It is important to have 
a well trained optician keep in touch with the physician fitting these 
high corrections. 


De. R. J. P. MeCuttocu, Toronto: We do not discuss refraction 
enough at our meetings. We should make a point of having a paper 
on refinements of refraction each year 


Pulsating Exophthalmos with Spontaneous Recovery. De. ti. W. 
Scuwartz, Halifax, Nova Scotia 


Pulsating exophthalmos in a woman aged 72 reached a maximum 
disturbance in the first week and recovered spontaneously without any 
apparent added impairment of vision. Cataractous changes were present 
at the time of onset. A brief reference was made to the alleged origin 
and frequency of this condition 


DISCUSSION 
Dae. G. A. Srvuarr Ramsey, Montreal: I had a similar case in which 


the condition was due to trauma, recovery was spontaneous on one side, 
but a similar bruit developed on the other side. 


De. H. Macrae, Toronto: In a patient injured in an air raid pulsating 
exophthalmos developed bilaterally and recovery was spontaneous. 
) 


An All Plastic Positive Contact Implant: Modification of the Cutler 
Technic. Dx. M. K. Bocuner, Toronto, 


\ preliminary report is presented of an all plastic (methyl methacry- 
late} implant in Tenon’s capsule. The muscles are sutured individually 
to four projecting loops. Tenon’s capsule and the conjunctiva are 
attached to the narrowed neck of the implant with purse-string sutures. 

\fter healing only the exposed face of the implant is visible, in the 
center of which is an opening to receive the projecting stud and the 
prosthesis, This positive contact enables the movement of the implant 
to be directly transmitted to the prosthesis and gives a range of movement 
not heretofore possible 

Che implant is lighter in weight and has a cost only a fraction 
of that of the combined gold and plastic type. 

A variation of the implant to be used in evisceration or in a delayed 
implantation is also described 


USSION 

Dr. A. Liovp Moray, Toronto: | have performed this operation 
and | recommend it highly. The results with respect to movements are 
very good, 


Dre. W. W. Wricur, Toronto: | have not done this operation 
myself but have seen Dr. Crawford's results. It is a great improvement 
over the plastic ball implant as regards appearance and motility. 
In twelve years of using plastic ball implants, I have seen none extruded. 
In this new operation there is more reaction to the conjunctiva 

Dr. A. E. MacDonacp, Toronto: This is a new technic and is still 
on trial. | still use the plastic ball type, which I find is best kept in 
benzalkonium chloride ( zephiran chloride*) solution. In using tantalum 
sutures, care must be taken that the ends are turned in. 
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Dr. J. A. MacMitianx, Montreal: Who makes the implant, and 
what is the price? 

Dr. M. K. Bocuner, Toronto: The implants are made by the Brent 
Laboratories, in Toronto. At present, a charge of $30 for implant and 
prosthesis is made for clinic patients and of $100 for private patients. 

I use mosquito forceps to flatten the ends of thé tantalum-silver 
wire sutures. The immediate postoperative reaction is greater than with 
the older methods, but patients can usually wear a prosthesis in three 
weeks 


Glaucoma and Cataract. Dr. G. A. Sruart Ramsey. 


Glaucoma with cataract, or cataract with glaucoma, is a combination 
which requires more than ordinary judgment and skill to produce a 
satisfactory result. In a case of simple glaucoma with cataract forma- 
tion, if the tension is below 35 mm., and can be controlled easily with 
miotics, a cataract extraction alone frequently results in cure of the 
glaucoma. If the tension is above 35 mm., an operation for glaucoma 
first is indicated. In cases of subacute or acute glaucoma the tension, as 
a rule, should first be controlled by operation. When a cataract develops 
after an operation for glaucoma, the method of cataract extraction 
depends on the type of operation which has been performed for the 
glaucoma. For glaucoma which comes on after cataract extraction, 
cyclodialysis is the operation of choice. 


DISCUSSION 


Dr. R. J. P. MeCutzocu, Toronto: I agree with Dr. Ramsey's 
policy of controlling the glaucoma before operation for cataract. When 
the lens is swollen or dislocated, removal of the lens results in cure 
of the glaucoma. By examination with the slit lamp and the gonioscope, 
one can tell whether the lens is the offender. If it is not, one should 
operate in order to control the glaucoma. The operation for cataract is 
done after cure of the glaucoma. The incision is not important. It is 
only a little more hazardous than that in the ordinary case. 

Dr. J. F. A. Jounston, Toronto: | make my section through the 
filtering wound. When there is poor filtration, I do another Lagrange 
operation. 

De. J. Bravir, Montreal; I had 4 cases of cataract and glaucoma. 
| did an iridectomy and cataract extraction at the same time. They 
were fairly successtul. In 3 other cases of simple glaucoma followed 
by cataract extraction, I made the cataract incision below in | case and 
through the old trephine hole in the other 2, The results were equally 
successful. 

Dr. J. A. MacMittan, Montreal: | have not been fortunate in mak- 
ing the incision through the bleb. I prefer to make it beyond the bleb. 
I like to perform the intracapsular operation without an iridectomy. 
In cases of glaucoma with low tension (35 mm. of mercury Schigtz), 
| combine a cataract extraction with a Lagrange operation. 

Dr. G. A. Stuart Ramsey, Montreal: I agree with Dr. McCulloch 
that cataract extraction frequently results in cure of the glaucoma. 
I wish also to mention 6 cases of glaucoma secondary to cataract 
extraction in which the tension was well controlled by cyclodialysis. 
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Book Reviews 


Modern Practice in Ophthalmology. Fdited by H. B. Stallard, 
M.B.E., M_A., F._R-CS.; Surgeon, Moorfields, Westminster 
and Central Eye Hospital, London; Eye Surgeon, St. Bartholo- 3 
mew's flospital, London. First Edition. Price not given 
Pp. 525, with 231 illustrations. Paul B. Hoeber, Inc. (Medical 
Book Department of Harper & Brothers), 49 E. 33d St., 
New York 16, 1949 


This book was written to give the general practitioner an outline of 
the modern practice of ophthalmology, so that he may better interpret 
reports sent to him by the ophthalmologist to whom he refers cases. 
It is really a short textbook of ophthalmology written by a number of 
well known British ophthalmologists 

Phe first five chapters deal with the anatomy, pathology, physiology 
and methods of examination of the eye. Ocular therapeutics is con- 
sidered briefly. The remainder of the book treats of various diseases 
of the eye under anatomic headings. Each section is brought up to date, 
and there is a short bibliography at the end of most sections. The book 
is a useful addition to the present texts intended for the general practi- 
tioner, and may perhaps be of value to medical students 


Francis H. Apter 


Ophthalmic Medicine. by James Hamilton Doggart, M.A., M.D., 
F.RCS. Price not given. Pp. 329, with 28 colored plates and 


87 text illustrations. The Blakiston Company (Division of 
Doubleday & Company, Inc.), 1012 Walnut St., Philadelphia 3, 
1040 


The main object of this book is to present those phases of ophthal- 
mology in which the disease of the eye is part of a general bodily dis- 
turbance. It is ostensibly, therefore, a medical ophthalmology and is 
patterned after the well known medical ophthalmology of R. Foster 
Moore, which is now out of print. The whole field of medical ophthal- 
mology, neurology, dermatology and even psychiatry seems to have been 
covered. From this point of view, it introduces the student to the 
material which should be covered. Certain sections, such as that on 
diabetes, are extremely well done. The book is very readable and well 
illustrated 


Francis H. Apter. 


May’s Manual of Diseases of the Eye for Students and General 
Practitioners. Edited by Charles A. Perera, M.D. Twentieth 
Edition. Price, $5. Pp. 512, with 378 illustrations, including 
32 plates with 93 colored figures. Williams & Wilkins Company, 
Mount Royal and Guilford Aves., Baltimore, 1949. 


This excellent textbook has now reached its twentieth edition, 
a testimony to its popularity. It continues to be a standard text, 
especially for review, and Dr. Perera is to be congratulated on having 
brought much of the material up to date. The only possible criticism 
that could be made of tue book is of the colored plates, which are not 
reproduced with the same clarity as in the earlier editions. 


Francis H. Apter. 
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N OW MORE ACCURATE VISUAL DIAGNOSIS 
IN THE EYE, EAR, NOSE ano THROAT 


WITH THE NEW, IMPROVED 


A.C.M.I. 
DIAGNOSTIC SETS 


American Cystoscope Makers offers the medical profession 
the finest line of Diagnostic Sets in its entire history. These 
new sets incorporate the outstandingly important feature 
— exclusive with the ACMI ophthalmoscope — of a coated 
lens system, greatly increasing the amount of light trans- 
mitted, improving definition and clarity of the image, and 
eliminating halo, flare and ghost images. 


STANDARD SET comprises ophthalmoscope head (with 
built-in color filter and aperture changer), otoscope head 
with 3 specula, medium battery handle and one spare 
lamp, in plush-lined case, with space for additional specula 
and tongue depressor. 


COMPACT SET, for the practicing physician, includes No N10? 
ophthalmoscope head (with built-in color filter and aper- al 
ture changer), otoscope head, 5 ear and | nasal specula, 

small battery handle and extra lamp. Additional space for 

tongue depressor and more specula. 


LARGE SET contains otoscope head, 5 ear and 1 nasal 
specula, ophthalmoscope head (with built-in color filter 
and aperture changer), large battery handle, 1 extra 
lamp, with provision in case for tongue depressor head, 
additional specula and lamp replacement. 


PROFESSIONAL SET. This, the most complete Wappler 
set, incorporates an otoscope head with 5 ear and 1 nasal 
specula, tongue depressor head, ophthalmoscope head 
(with built-in color filter and aperture changer), large bat- 
tery handle, extra lamp, and rubber bulb for insufflation. 


AMERICAN CYSTOSCOPE MAKERS, INC. 


Frederick J. Wellece, President 
1241 LAFAYETTE AVENUE - NEW YORK 59, N. Y. 


Set, Cotolog No. 1111 
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When you recommend a CRESTLINE 
mounting, you're assuring your patient 
of eyewear beauty, style rightness, 


and correct optical fit. 


She'll thank you for it. 


But one good turn deserves another, so 
Prescribe for that CRESTLINE, a pair 


of fine KUROVA corrected curve 


single vision lenses and you'll provide 


her with that clear, full, free wide 


angle vision she'll be so grateful for. 


It's a right combination, 


CRESTLINE and KUROVAS. 
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BENSONS HAVE A COMPLETE SELECTION OF FINE MULTIFOCAL AND 


SINGLE VISION LENSES TO FIT THE SPECIAL NEEDS OF YOUR APHAKIC 
PATIENTS. 


N. P. BENSON OPTICAL COMPANY 


Since 1913 
MAIN OFFICE & LABORATORY: MINNEAPOLIS, MINNESOTA 
LABORATORIES IN PRINCIPAL CITIES OF THE UPPER MIDWEST 


BA. 


ALLEN 
IMPLANT 


COMPLETELY COVERED WITH 
TENON’S AND CONJUNCTIVA. 


Designed by 
J. H. Allen, M.D. EXCELLENT MOTILITY OF 
Mr. Lee Allen PROSTHESIS. 


lowa City, lowa OF LIDS. 
A Copy of Folder Describing the Surgical Technique Sent Upon Request 


PRECISION-COSMET COMPANY, Inc. 


234 HENNEPIN AVENUE GATEWAY BANK BUILDING 
MINNEAPOLIS 1, MINNESOTA 


Makers of Fine Ocular Prostheses and Contact Lenses 
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OPTICAL COMPANY, INC. 
GENEVA, N.Y. 


NEW YORK UNIVERSITY 
POST-GRADUATE MEDICAL SCHOOL 


(successor to New York Post-Graduate Medica! Schoo! 
and Postgraduate Division of the College of Medicine) 


Department of Ophthalmology 
MOTOR ANOMALIES OF THE EYE 
(PART 

Six deys—Morch 6 through 11, 1950 
The course is mode os practical os possible ond 
the relation of the muscle balance to refraction 
always considered im prescribing glosses. Case 

demonstrations follow all lectures. 
MOTOR ANOMALIES OF THE EYE 
(PART Il) 
Five deys—Morch 13 through 17, 1950 
A continuation of Port | with drills in making 
tests and exominetion of patients for diagnosis. The 
question of treatment, both operative and non- 
operative, and the use and limitations of each are 
considered 
DIFFERENTIAL DIAGNOSIS WITH 
THE SLIT LAMP 
Port time—9 a. p. m. 
Februcry 27 through March 3, 1950 


This course consists of diagnosis of diseases of 
the anterior segment of the eyeball and of the 
different mediums of the eye. Includes a thorough 
demonstration of the principles of illumination by 
meons of the slit lamp. 


EXTERNAL DISEASES OF THE EYE 
Five doys—2-5 p. m 
February 27 through March 3, 1950 


Clinical differential diagnosis of types of conjunc- 
tivitis. Office procedures are demonstroted. The 
clinical types of bacterial, virus, ond allergic inflam- 
mations of the outer eye ore presented with lectures, 
photographs, and clinical demonstrations 


OCULAR EXPRESSIONS OF 


SYSTEMIC DISEASE 


Five days—9 ao. m.-12 m 
February 27 throwgh March 3, 1950 


This course will cover eye changes associoted with 
diabetes, hypertension and nephritis, it will also 
cover the changes of the eye associated with thyroid 
dysfunction and blood dyscrasias. 

OPHTHALMIC NEUROLOGY 
(FOR SPECIALISTS) 
Five days 2-5 p. m. 
Februory 27 through March 3, 1950 


Lectures im anotomy of visual and oculomotor 
systems. Discussions of diseases of optic nerve and 
chiasm, cerebral hemispheres, broin-stem and oculo- 
motor nerves. Demonstrations of case material 


For information about these and other courses, 
and foc application, address 


The Office of the Dean 
477 First Avenue New York 16, N. Y. 
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Sklar's tmproved model 
SCHIOTZ TONOMETER 


EACH INSTRUMENT TESTED AND CERTIFIED BY 
ELECTRICAL TESTING LABORATORIES, Inc. New York City 


The improved Sklar-Schiotz Tonometer 
is made to meet the specifications adopred 
by the Committee on Standardization of 
Tonometers of the American Academy of 
Ophthalmology and Orolaryngology. ie 
All parts, except the frame of this new 
model instrument, are made of non- 
magnetic stainless steel The moving parts 
are accurately machined, highly polished 
and fitted to close tolerances in weight and 
balance to minimize friction. The instru- 
ment is made to conform with the basic 
requirements of the original Tonometer 
described in 1905 by Professor Hjalmar 
Schiotz, and modified by him in 1925. 
There are two major improvements in 
this newly designed model by Sklar. They 7 
are: (A) the new shape of the hammer and . eo ; 
its contact with the plunger, and (B) the i E 
new design of the dial with inserted mit- : 
ror to overcome parallax. 
The new model instrument is guaran- 
teed to be serviceable, dependable and 
accurate for use by the profession. 
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Complete detailed directions for use, with 
Table of Intra-Ocular wres and 
Graphs, included with each instrument, 


LONG ISLAND CITY, N.Y. 


Price Complete $55. 


The New 
HARRINGTON 
TONOMETER 


This is an extremely accurate instrument. 


The dial has three scales, the outer being 
the expanded Schiotz scale, 0 to 20, the 
middle and inner scales being direct 
readings in millimeters of mercury for 
the 5.5 and 7.5 gram weights. 


10 and 15 gram weights are included, 
with conversion table. 


Descriptive leaflet sent on request. 


Fully guaranteed 


PARSOAS OPTICAL LABORATORIES 
518 Powell Street San Francisco 2, Calif. 


LANCASTER COURSES IN OPHTHALMOLOGY 


June 24 to September 9, 1950 
} Number limited so that more individual attention 


Announces to the Profession 


can be given in the Laboratory courses 
if 
ENTY THIRD ANNUAL SUBJECTS INCLUDED 
SPRING GRADUATE COURSE Anatomy Pharmacology 
if His Nevro-Ophthaimology 
Embryology Motor and Sensory 
| Heredity Retraction 
Ophthalmology Pathology Slit Lamp 
Bacteriology Perimetry 
Facio Maxillary Surgery—Bronchoscopy Optics Surgical Principles 
—Esophagoscopy Vieusl Poysiology Generel 
GUEST FACULTY Bio-Chemistry Ophthalmoscopy 
Huge L. Beir, MD Welter 8 Heever, M.D Fee: $300. Veterans’ Tuition Paid by 
Arthur J Bedell, MO Karl M Howser, MD | Veterans Administration 
Coared Berem, Cc W Meye, 
Gratev, 0.8 Regen, Adequote living quarters on the college campus 
Barrett Brown, Richerd Scobee, M.D For further information write 
W Gayle Crutchfield, MD Edmund 8 Speeth, M.D 
Stuart Cullen, M0 FW. Stocker, M.D Ophthalmological Study Council 
243 Charles Street 
sande: ming zi, i 
Oveor C. Fred Wilson, MD Boston 14, Massachusetts 


: The Course for Orthoptic Technicians te be 
April 3 to 8, 1950 repeated July 6, 1950. > 


ROANOKE, VIRGINIA Tuition $150. Board and Room $100. Scholarships 
for turther imfermetion erite Available 


intendeat. Box 2467 R oke, Virginia Apply to Dr Frank Costenboder 
Sen 1605 22nd Street, N. W., Washington, D. C. 
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THE BEST IS NONE TOO GOOD 


When precious humon vision is ot stoke no effort should be 


of your professional services. Our reputation ix built on 

the precise and skillful interpretation of every prescription 

entrusted to us. Thirty-one yeors of successful operation 
hove given us the know-how to guarantee you expert, meticu- 
lous workmanship to assure your potients the very 
best of eye-weor to sustain their priceless vision. And you 
con bonk on it without reservation thot only the finest of 
materials—the known and trusted brands—ore used, to the end 
thet your reputation and your potients’ visual comfort ond satis- 
faction moy never be in jeopardy. 


DOW OPTICAL CO. 


W. DOW. Pres 
Bloomington, Il. 


PLASTIC 


ARTIFICIAL 
Individually Created 


Davio A. GrossBerG INC. 


133 EAST 58th STREET NEW YORK 22, N. Y. 
WICKERSHAM MEDICAL BLDG. 


ALIT spered to succor it. You know thet and so do we Your 
QU Y SERVICE reputation is built on the impeccable integrity and proficiency 
services thot will = 
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Bausch & Lomb Balgrip Tension Mount has attained an enviable position 
in the realm of fine eyewear through its acceptance by refractionists 
who prefer to prescribe smart styling plus peak optical performance. 

It’s a pleasure to demonstrote Balgrip Tension Mount advantages. 
Ask a Riggs representative. 


RIGGS OPTICAL COMPANY 


Distributors of Bausch & Lomb Opthalmic Products 


General Offices: Chicago, Iilinois 


Branches in Principal Mid-Western Cities 


THE PARAVOX 


HEARING AID 


Exceedingly small, lightweight, but powerful 
enough to compensate tor extreme hearing 
losses. Thoroly tested tor durability, moist 
ure resistance, and ability to withstand shock! 
Thousands use and enjoy it. Nation-wide sales 
organizauen provides “one-minute” service. 
Accepted by Counci on Physical Medicine and 
American Medical Association. 


PARAVOX, INC. 


2056 East 4th St., Cleveland 15, Ohio 


*“ADJUSTO” 
Eye Shield 
AMBLYOPIA EXANOPSIA — Will not interfere with tid 
movement 
CORNEAL ULCER—Will admit air through shield. 
INJURED OR POST-OPERATIVE CONDITION—Will do 


with any unnecessary pressure 
“ADJUSTO” is the only shield with @ flexible frame 
contours, and expanding 


BAUSCH & LOMB a a 
; 
DocTor: 
” 
edjustedle to the eve dressing, without asolying pressure 
it is the only eye shield mode which can be moulded 
Ground the lens of eye glosses with simple ease. The 
“ADJUSTO” cae be boiled or autoclaved for 
i or con be washed with soap and water and the pleats 
not come out! Aveilable at of! leading Drug. Surgice!l 
— 
1060 Cexingtes Avense, New York 21, Mew York 


cHicaco 
DETROIT 
CLEVELAND 
KANSAS CiTY 
MINNEAPOLIS 
MEW ORLEANS 
tours 


TROUTMAN 
INTEGRATED MAGNETIC IMPLANT 


Integration of the Troutman magnetic implant is accomplished 
without the use of a pin attachment for direct transmission of 
motility, but through the use of a magnetic field which is created 
between the implant and the prosthesis by the use of magnets 
in beth. This allows complete coverage of the implant by 
Tenon's and the conjunctiva and still maintains positive inte- 


gration. 
@ THE SIMPLICITY OF TECHNIQUE REDUCES SURGICAL TIME. 
@ COMPLETE COVERAGE OF THE IMPLANT REDUCES SECRETION 
@ PERMANENT (LIFE-TIME) MAGNETS ARE USED. 


@ EITHER A STOCK OR CUSTOM MADE PROSTHESIS CAN 
BE USED. 


Description and surgical technique is available upon request. 
Color films showing surgical technique will be loaned upon 


request to clinical groups. 


MAGER. & GOLGELMAY, IMC 


Paul Gou Ca G PHILADELPHIA 
4 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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Thank You Dactor 

for Prescribing 
Obnig Superion Luality 
Contact Lenses 


49 EAST Sist STREET * NEW YORK, 22, N. Y. 


JOHANNESBURG 


BERENS PRISM BARS 


COMPLETE PRISM EXAMINATION OF ALL FORMS OF 
MUSCULAR UNBALANCE AND ORTHOPTIC TRAINING 
Horizontal Bases Vertical Bases 
tor for 
Base Up or Base Down Base In or Base Out 
No. B-10 Exercise Bar No. Bar 
Prism Dieptere—4-1 Ma = 
3-5-10-15-20 - 
rice Price $10.00 
No. B-14 For Home or No. B-15 For Home or Ls 
Office Use Office and Screen 
iopters—1-2-4-6- 
8-10-12-14-16-18-20-25- t 
‘ 30-35-40 
Price $25.00 Price $25.00 
AVAILABLE AT YOUR SUPPLIER wevahe 


| Lawrence St. R. O. GULDEN 20, pa. 
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A direct reading procedure for rately, with 
deviations quickly, simply and 

no need for considering allowances. 

given with or with or without the 
rection. 
A-211 Lancaster Red-Green Test. Complete 
equipment, red and green light projection uni 

for 110 volts, alternating current, special 

gles with red and green filters, and 100 t 

record cards, in case, with = screen 


Mueller and Company tha 


= 
a 


. HONORE ST. CHICAGO 12, ILL. 


ages are perceived by a correspond- 
ingly larger number of retina] elements. 


For close work, a reading addition 
snaps over one lens. 


Fi is also .N 
tting procedure simple. No 


are mounted in a conventional frame. 


| Lancas ter Red-Green Test Outfit 
| — 
| 
Ap ..... IN CASES OF | 
4 SPECTACLES 
Spectel telescopic spectacles, w Attractive | 
appearance 
4 
24 With telescopic spectacles many pa- pani 
ents provioualy caseed bind con 
about unassisted. spectacies 
simple. Two telescopic lenses—with of Spectel telescopic spectacles, trial | se«rifice 
= tiny correction lenses, if necessary— sets, and examination procedure are of optical 
civen in Bulletin 302. quolity. 
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OPHTHALMIC AND NASAL 


Catalog and Price List 
On Request 


Manhattan Eye Salve Company 


lncoeporeted 
1063 Bardstown Road, LOUISVILLE 4, KENTUCKY 


A Constantly Expanding Library of 


* PROGRESS IN INTERNAL MEDICINE 
Archives of Internal Medicine 


Original Studres 

im chnical medicine as observed at the bed 
side of m the laboratory, come monthly to 
vour desk. Also physiologic, pathologie and 
pharmaceutic researches that have a bearing 
m the nature, diagnosis 


and treatment of 
Latest findings on such subjects as 
permciliin, the sulphonamudes, tsutsuganusht 
tewer, Chagas’ Disease, pulmonary embolism, 
etc News and Comment, Book Reviews and 
Progress Reports 


Well 
Two Volumes Annually 


Please enter eubscript 


Bearbers St Chtcage 16 


om to of Internal Medicine 
year amd comtinee anti! | metruct you to dis 


Bill me for § 
MD 
STREET 
CITY & STATE 


YEARLY 
FOREIGN 


CANADIAN 
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115 Fulton Street 


you dispense 


We are one of the oldest, and most reputable wholesale opti- 


cians in the east, serving the discriminate ophthalmologist. 


An inquiry from you will bring a representative at your con- 


venience to outline our superior service plan. 


MAX ZADEK, INC. 


established 1904 
New York 8, N.Y. 


A small book-size iuetrument case 
for carrying instruments ihe 
size 94%" 7" is sufficiently 
large to carry the instruments used 
for any single operation Pur- 
mnished with Stainless Meel steri- 
lizing rack which holds 6 knives 
or Other handle type instruments, 
and two felt covered and elastic 
banded trays for scissers, forceps 
and other instruments. Space is 
provided to held 5 individually 
boxed knives A long deep com- 
partment to hold eye speculum, 
needie holder, anterior chamber 
irrigator or other reiatively bulky 
items. The case is covered with a 
durable black leatherette $22.50 


New Eye Instrument Catalog sent upon request 


92 
Storz Instrument Case 


Lerger Size (not shown) _. $45.00 


Slorg Instrument Company 4570 rwtubon sve. St. Louis 10, Mo. 
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FRIED & KOHLER’S 


ARTIFICIAL HUMAN EYES 


All Types of Plastic and Glass Eyes Made 
to Order in Our Own Laboratory 


®@ Comfort and Pleasing Cosmetic Appearance Guaranteed. 


@ Eyes also fitted from stock by experts. Plastic or 
glass selections sent on memorandum. Implants 
and Plastic Conformers in Stock. 


® Referred cases carefully attended. 


FRIED & KOHLER, INC. 


665 FIFTH AVE. (near 53rd St.) NEW YORK 22, N. Y. Tel. Eldorado 5-1970 
“Over Fitty Yeors devoted to pleasing particular people.” 
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tion, books for review and correspondence the editorial 
management should sent to" Dr. Francie Heed Adler, Chet Editor, 313 
Street, Philadelphia 3. Communications etc, should be 


Street, Chicago 10, 


Matter appearing in the Axcmives or Orutmatmoxocy is covered by copyright, but as a 


rule no objection will be made to its reproduction in a reputable medical journal if 
credit is given. However, the reproduction purposes of sppearing 
the Ancutves or Ormtmatmococy or in any of the other publications issued by Associa- 
tion will not be permitted. 

The Arcurves or Orntnamoiocy is issued The annual price (for 
postage. Current single copies are $1.25, postpaid. 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE OF THE AMERICAN MEDICAL ION all the medical 
matters of geners! medical toterest. Miustrated. “al subseription price ( 
Canadian, $13.50; foreign, $16.00. Single conta. 
ARCHIVES OF INTERNAL MEDICINE-—Monthiy. Devoted to the publication of advanced original 
and laboratory investigations tn internal medicine. Wiustrated. Annual price {two 
domestic, $16.00; Canadian, $16.40; foreign, $11.00. Single copies, $1.60. 
ARCHIVES OF NEUROLOGY AND PSYCHIATRY——Monthiy. A medium for of 


» ete. 
Canadian, $12, $15.50, Single copies, $1.25, 


important dermatologic societies, book reviews, ete. 
Iilustrated. Gomestic, $12.06; Canadian, $15.40) foreign, $13.56. 
AMERICAN JOURNAL ~ OF CHILOREN—Monthly. Presents pediatrics as medical science 
and as « social problem. les carefully reviews, based on pediatric abstracts 
from foreign and domestic book transactions of soctetion, ete. Annual 
subscription price (two velumes): domestic, $12.00; forcigr, $13.50. Single copies, $1.25. 
ARCHIVES OF SURGERY— and clinical phases of surgery, 


with monthly reviews on orthopedic urologic su justrated. Annual subscription (iwo 
volumes): domestic, 90; Canadian, $14.46; coptes, $1.25, except 
of te OF A medium for the of ag articles on 


price (two volumes): dosestie, 618.00 
Canadian, foreign, Single copies, is 


ARCHIVES OF PATROLOGY—Mon A periodies! devoted to the publication original articles 
reviews in the Geld of y Annual subscription price 
00; Canedian, $8.40; foreign, $9.00. Gingle copies, $1.00, except epecial 


advancement knowledge dtecases of industry 
in this Seid. Iiustrated. Annual subscription volumes) $8.00; 


$2.00, including postage. Single copies, $1. 

current medical terature of the world. issued twice « year. Volumes bound fer reference. 
scription price. calendar year: domestic, $20.00; Canadian, foreign, 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street 


— HE Axcutves or is published by the American Medical Association to 
as American ophthaimoiogists with a publication devoted not only to original 
Pe in the field of ophthalmology but to a survey of the ophthalmologic literature and a review of 
ik the transactions of ophthalmologic societies. 
Agcnives or Manuscripts must be typewritten, double spaced, 
Ge 3 and the original copy should be submitted. Zinc etchings and halftones be supplied by 
bar the Association when the original illustrations warrant reproduction and when their number 
is mot consiJjered excessive. 
ea the American Medical Association. This requires, in the order given: name of author, tithe ay 
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